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An experioent coapared solving of operational and 
diagnostic problems after different instruction about a fictitious 
device, solution of both kinds of probleas uas facilitated by 
instruction (l) that focused on functional relations among c(»rponent8 
of the device or (2) that fwaised on states of the individual 
components. For operational probleas, this result contrasted with an 
earlier finding (Greeno & Berger, 1987) that only functional 
instruction facilitated inference and learning of operational 
procedures, m this study, coi^nent instruction included information 
about the states of switches and all participants saw a diagram of 
the device with information about connections between coa^jonents. 
Both results are consistent with a characteriaation of relevant 
device-model knowledge by Kieras (1984) as including knowledge of 
device topology: connections between components aius relations of 
connections to the controlling operations and indicators of the 
device. Ckaiparison of information in the instructional conditions 
with planning nets for the operating procedures showed that 
functional instruction included needed information u^yxt connections 
between components and that ctaiponent instruction included needed 
information about states of switches that determine connections 
between components. For diagnostic tasks, while solutions of problems 
was facilitated by both cwuponent and functional instruction, some 
aspects of problem- solving strategy were facilitated only by 
functional instruction, indicating that the organization of 
diagnostic problem solving probably depends on integrative features 
of the problem solver's mental model of the device. (Author/KR) 
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different inatructioa about a fictitioua device. Solution of both kinde of problena 
van facilitated by inatructien (1) that focused on functional relatione aaong 
ce^Nwits of the device or (2) that focueed tm atatea of the Individual coaponenta. 

Tor operational probl«a, tiiia rwult cmtraated id.th an earlier finding 
(GrMno 6 Berger, 1987) that only functional inatmctimi facilitate Inference 
and learning of operational procedurM. In thia atudy. eenpoMnt iaatruction 
included inf oration ebout the etatea of evitcbea and aU participanta " • ^ . 
diagras of tl» device with infomation abrot connactioM between coiipoaente. Both 
raanlts are conaiatent with a cbaracterlaation of relevant dcvice-wodel knowledge 
by Kieraa (1984) aa inclnding knowledge of device topologys conneetiona between 
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cflTOBents and relations of eoaiifictloiis to the coatrolllng operations and 
indicators of the device. Conparison of Inforoation in the instructional 
emditions with plannlag nets for the operating procedvres showed that 
fuaetiimal instructi<m iaduded needed inforaatlon ahoot connections between 
co^onents and that co^on«it instruction included ne^ied Informatioa about 
states of switches that determine connections betiroen conponents. 

For diagnostic tasks, irtiile solutions of probleas was facilitated by both 
cofl^nent and functional Instruction, sons aspects of problem-solving strategy 
were facilitated only by functional instruction, indicating that the 
organisation of diagnostic problem solving probably dq>ends oa integrative 
features of the problian solver's mmtal model of the device. 
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An exp c iim ei» ujuipMed «dving<rfopc« ^toBa la«i^^ 
noblraasatodiffamtmstiuctkmaboDtafk^^ Sdmk»of 
toinads<rfpnrftoMiwsfifiwHt«w>rtbyiBgtnicto 
fimcaicmalidatkws among c»mpoittnts of d«<tevi» 
states of tte imitvidiial cocnixmeius. 

R3f q>ei^oi^prc^ans, this resuU contra^ with an eaiier 
fiiK&ig(CmBO&Bet:pr, 1^) that only fis^ioQdbisinKtka&cilitBiBd 
infeeaceaidteid^ofape^loDalprocn&ires. IntfiissiiHfy.oooqxaait 
instiuaioniBctotedlBfoniwtkwafao^ 
panfcyaits saw a ifeipam erf ifae device wiA iitfbnnatto 
brtwero cenup oa e ntt . itsahs are ocmastoit wiA a d ia nttt erizaiion 
retemit dcvfeeHDOdd kaowtodge by Kkm (1984) ifi toclud^ 
of device topc^igy: o(»n»cti(»8 betiieen ooora 
connections 10 fee contndlmgopBiatkmsairimdicaim 
Copyarison (rfinfonnatigi in fee instroctional conditions with plannmg 
nett rar the OTOc^kg |m)cedares Stowed to ftn^tional instruc^ioo 
indoded needed infonnatkm ab(»it ocnn^cticms betweoi cumiKMieats and 
tfam oooqxme&t instrnctuo inchated nee(M isfomnik^ 
sw^chesdutt^temm^conpertfawsbetwecpco nyonem s . 

Fordiagnosiu; tasks, while scdati<nis probtos was fadHtated by 
both c oi U|X M em ami fpnctiiaalinstroctkm,s<miea«)^ 
sdvingstxate^ were liurilitaad only by fuiKtiooalm^ 
that tbe oigaifaaSioD erf (Bagi»^ pnmm 8C^^ 
in^iative £»tiiies of d» laobto solvcar^ nwmafniodd or the dev^ 
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ThisigwrnesattsresoltsofmexpeiiuKmabo^ 
of loioniedpem 

Rsseamfa by Kim and Bovak (1984) Ao«wd fttt kB^ 
<^ a deviop tapootBtt to teo^ig fiDOB&Btt itar qi^^ 
ttansfiBT noiita» for mmiiifi die 
Bens aad Bow CToSdedlatAeidewtow^^ 
iii¥dvedd»powff fiow8flK»goc)S90iiettsofd»demoe. yiaaibsei^mmscisstim, 
Kim (1988) aisiied tbtt knowlft^ <tf bow tbe 
ittxid ID the eaaemfttt & ^098 petsoo 10 iBfo tbe opentto^ 
Kiens(1984)co«^ided,w^si9!KAflfasia»ba^ 
knowtaly far ^enl^ i mioe tos aie the cc«oq»tirf power ftw 
system topdf^, d» pattern of c«iiiectk)os ba«^ 
omttnds and bM&ttors. 

Is ttiearikr study <Oitem>&Berger, 1^) we obtained r^tilts that cosifizmed and 
refined Kkns aad Bovifrs coDclittfam aad iOoaS^ pioSK)^ 
In oar expetbaem we (ififoeiai^ two Idads of Imim 

ofactevicempl^^a^siactioiiiimotoedby^QeeraiMt&owii (^leldndis 
knowkitee mm iaMiiid eoa^onetts of die devioe, wy^ <Wteer aad town 
knowledge of smme. lteodierldi»lislDDo«M|eidmfBB(9i^ 
tbecfsnpomts. Inoiir8^iiiak»,asiaK3eiassidBovair^(1984),tbefimakm^ 
iinemkx» bivi^ved ways is wl^ power or eoemr 

between conmmmsctf the device. i%efimctk»alkBOwted^itoweprovkiedtaniedoai 
to be the (^muit fEStor fai fiidl^diu lean^ and pn^ 

cfflei^g the device, ccmststentwidi^er&s and Bovair^di^^ We also tested 

partkmants' abilities to infer roocedaits bescd op tfaeir mental mocMs, Mid found dmt 
paitlcbants who bad leoeived foiictkm^ 

proceiBeswitoitbistnicto. This pfovited eaq^tol oonfimaton of Kkias's {im) 
pn«ffim^thfifffi«!thwfweiMrimo^^ Tbe ittmcikm that 

we nsed led to somewlfflt higher levds erf perforoancc than Kferas^ 
ecttadiiig ib^fiod^m a^lter c^pn^ctory, alb^ 
learning about the (te^doe. 

St^nemn^, Bibby Old Pi^ (1989) stodbd proito sdving with a 
Kim mdBovair^ (1<^) dem, indn£ng diagno^ 
piobieiiis. bBibbyndP&yM'sstiiifydifitempBrtickams leaned ^0^ 
studying aod repiodiiciag three difiierem desci^)^ 
cooneSoos bmm device oomioKi^ a &t of prooetfa^ 
in^<^eadiitt&attorHi^onTOdevicepaBdwoddbei11nni^^ The digram and 
tal^ presented the two coomoimits of infiornadoo diat Kkras and Bo^ 
coo^oiieias a de^ nodel: oooMcdoos boweea device oompoMOts ^ 
betwem devke states and <9efatar ooiamb and iatficatois. 

T^sks itted ^ Bibby and Payne (1989) indoded dkignoang a fndted ccm^^ 
the device and dian^ an inoooectsw^s^ditt. Ttejaocedure group found the switth 
setdng task easier dian the fauh f»ndii» la^ aiid me laUe Old cSagnun gioiqys foia^ 
SiStfinfing task easier dian die 8wit»seidi^ task. After 240 paRMenis,peifoimanoec^ 
aU gnnqis was siiiiilar, bitt on i»w i^ids of piobiems diat wen intioih^ed^ 
group found a variam (tf die switdi setting tasks easkr dian a variam ftf die ^ 

tadra, and the table and diagram gniiys found die feld^fa^ 

switch-siting variant These results confirmed diatknowii^ a model of a device, based in 
diis case on a diagram of die devkse or a table of ooodbk»tt a^odated widi imiicators, can 



lead 10 diflqtai g e ifa m iaa ee on ttaks, and gwwedto dteyice- inodd knoitoige can be 
diffeiw ufa^^ fecuintiye of peifiwiiM iMe to <S iipw i 8ic pwi ble ii g . 

The ;aiMgK«ndy extended COT latvicaiscxperkneat (qreeno&Banr, 19S7)in 
twoiebtedwm fta. we iiic^Mted tasks Ait iim)li«#igiiosiagfi^ 

inoddsd^aieiiiqranmiaAffiesiemkii^ We«qici6tDddatkiiofwtei^^boiit 
components mig^t ^aomsigiiificman^todiafflDsticjiiO^^ 
in tadK tevcMig opomoa of device becain ftf ne need in 

omqwiiatt dim IS belaving in an dmiiial way. 

The second change that we made invol^d |nDvi(fio|; tnoce d et ai led infom^tkn 
about the imemalsmicsnre of coQ9c»ems(^d^ device. IntfaepievkHiseJipcikueut, 
coinpomitts were 'Idacfc boK^" and imuctiaB idM the fa^^ 

c jq ier imeni tfliecoByoneatshad si& o i iyo B e a tsilttti^^ 

was d^fe»ed to diow die &vice ami described in die h^igiion. Thisdiangeadcfed 

coosldeiably 10 die aimmtt (tf infoimatioQ tl»a was iiresemed to pani^ 

a (fiagram for aO paitic^»ms diat showed tlie ^tevke topotogy, in die raim 0^ 

btiweeo die coo^ionenis. 
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Hguiel. Energy fk»w diagram for a fictidous device. 
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As ia €W pi«vk}i» eiqjerinM, we ^esmd difiteemm 
infonxittioaBbom a &»ttkm8 device we have de^i»d. Tte device cia be imcterstood 
ryHly wf an wipWrff owHngiy aeBBosystenv liftoiif^ wedki nc» provfate that 
anatogyftiroig| iHfc ^ «ms . TteMoewasdesciaedMasdeaDe'ficiionveld^iliat 
Bses caeqy firom dine soraoes: SOB, aa eaeiar to, and a po^ 
nifiow8ve8,acMMefi9e,udapiio«^iiqdim^ RginBlisafiMniiit^iwnto 
dm grom (tf Miriams in die cameriniea, diat 
aceoof^todi^diedevke. Ttdsttassiiiraaaisomltedietaiiicdon 
|nevi»is oqxsiiind fD giDi^s whoieoSved fiMkmtf 

The sot 's rays are earned by a solar p^dtat is indiided in the omqx^ 
d»ma)iihepiiri&r. AconqwnaacaBedfeev^ ietw oc iB t ai i B ancaey^^ 
^w^vcficodilemaiaiaDwiimeiaw power Is cqHoe^ Thctal*^!^ 
coma&K&poiveriBbl^midtonnv«iagyi8absartiedoyaiiee& AQ of diese sources 
have didr raw power coovattd into amilar "inpdse sign^s" by kxai coo verters. One erf 
diesesign^isdicasdeciBdMMiTMmiterDd^tyd^fayblsei^^ 
tratBOEBtiBd to die nx^. KalsocaDbetraiffiidiiedto&vegM'toiedmi^dKeneiSy 
bar. 

Tlie R^m^mioa of die device dtf pBitkqniiis iraitod 1^ 
This diagtam, iiidcb «idM simakokm of die (tevke*^ op^ 
states^ was de^^doped nsiag the latdUnm Maioieiiam 
Mtttttoe, 1988), a im^iam k^Iy nu^ avails fay die Bdiavio^ 
Laboratory. Tte assB^fmeats' internal parts, which were wjt visiWc in the first wcperimcm, 
were shown on die sa«»,«id we caUdieseiiittnial parts ''oonaitiieiits^ FuidMnnore, 
si«« d» tap^igy Is visydy evideiii, two Idnb of msecdom (i^ wires) are 
One set ol coiinect&ms carnes iii^iidse signds (die (texlsr 
odier kind of cofBiecdons (die fighxr wires in Hgure 2) are for 



Method 

Pttticnanss were itouiied dirtwgh posm 
(^^ornia'^^^diiewraier and were pa^fivd«trpaidc^»tkHi. The 19^^ and 35 
frnmlff i^flrft^npsmftB rMij^ in age from 16 to 6d years and vnn randwnly assigned to the 
ax instmctlosa] gfoi^ 

The fictional device used in d» study, called a VSTOOO, was shnnlatcd on a Xctox 
1109wofksi»k». Itt8trn»ionwasgivaiatdiewoik8WioBbypresa»ad(»(tfm 
omldple diolce qoesdoiis and ifiagrans <m die (S^day s 
perfiorined by setting sii^iditt and knobs, ^own (m the screen 
mouse. Thedia^o«i^tads(iirfi^wered(»eoBa8ecoffild^)inw^s^tmgd» 
swiidies for die pioce&iies teanwd earto and d»i kwaiii^ die laalfi^ 
trying aSteinate pooedures and by ''inq)ecting'' indiv^ioal ooosdti»nt parts. 

A omsiti^it ratt was uspecied by i^essingdie ^ipropriate nKwse hastoa white 
poinongtodiepaxt flKpartdiCffl^^)caredind»^*ariIn^)cctor" wiiatow widiits 
connectim pons labeled. The Inqiector also hichideddnnaine of die rart, die values ctf 
die »gnals present at d»conoecdoD pons and a REPLACE button, when pressed, diis 
ieidaceddieInq>n:tedpanwidianew,non-inalfunctioning,pait. (Sec the Pan Inspector 
indieupperxi^hamlcon^ofFigare2.) 
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AniiiMtlistof^ARviatloBSWtf svalableto the iHBtic^)M Mutinies. 
mm stown in Hgiat 1 was availid^ to ihe paitk^jants in the duve gmqjs 



who itceived fonctoal inarookm. 



iXjry /: Insirucskm aid De^^x-Operadim Ta^. 

De^ee-MMInmcdtms. Rvegroiqjs received tasouctkm fa a tok»^ 
One groop received insinictiooabomftiaca^^ Two enter 

eroia»recd^!i£5trocti(ffl about states of fteox^^ Thcfwmhand 

fiRhgOBia received insingto 
(TiwgooMrecdvedci Hnpon e irtitts ir u^^ 

2.) Fflfh ftf ttwNBft pmiips* in^nictifm began with an eaadanation about using TO moiac to 

sw^ches, and & gioi^s were ditf were goiog ^ be a^Kd to ope^ 
device ate they coo^^eted die instructkBL TMsiniroductonrinstiucaicMissl^^m 
hm&Oail l!istiuctioiiwasghr«iisfagCAIftanaes,w&hi«rtto^ 
settn^swii^idevamtoiiBierialinthetriiisii^ioii. Atdieei»or0ieiiistna:t^atest 
was given, and review was giv!» if any items were ndssed. 

Sia^chm^vmna&totlw device and to the COT^i^ device nxxtel the 
device-aioddtnstructioiiswerediangedfiQiiiihowiisedfac»r]a^^ . 
(Greeoo&Beinr.l^T). While the new fasage did iMtcfattigettefiBiaicnald^cii^ 
<^the devtee, the coomofiem devtoe iindd hifiomiatkm 
the »m^ti»it pnsTb i»Micti]ar, the swkches of tte devks were 

cotmwiwits. and the cwi^HHMm h»tni«ioo 

betwe«iq)edMpom. andicprevkmse3qwin9eni,8wtttowaem)tdis(a8sedi^ 

c o nmca i ei tt himBCOon, bring treated <»Iy as ineamrfcwmec 

in F^ure 1.) T1iecoiiq)Oittntgn»q>*sin»n£tk»«)W8l8oaUii(tedtodieK^ogyevidatt 

mtte screen. 

llie functional iiBinictira coim^ of 32 fimes, pio^ 
insmiction explained the fiaKaitmlidatkmsanxH^oonyonentsa^ 
deiennined ccfflnections between coinpoiieias: the lii^ swittto 
setoctor switch 00 the jnaffier. Theenei8y^wdii«i»n(|'toel)wasavaitel^^^ 
i)aitk^iffiitswfaohad6oatonaUn8tmkn. The seqioiweminaniction was top-down in 
nrtwcb^^mfagwithachaitcterizatiooofihedevfoeandfto 
conmonema perfonn: qytnring, traa^gming, t ran s mittfaig , aM rainiying energy. The 
three souices ctfeaefgy were th» dncrlbed, th«i the lonciioQ (X pas^enei^ 
of the sourees to the jnaifo and thm on to ^ destfaation ttevto me iD(»or or ^ 

vegeior for re^arging). 

Ctingw^ instruction consisted of 59 CAlscreois erf instryti^ 
kapca^TSL This insinictiw presented the five c o nqwnents and au erf tfaCTOO^gait 
parts. Rff each constituent part a diagram was ^lownwfth its perns labeled, and the 
u^ructioD described the states erf the put based 190a signals aniving at the posts or. in the 
case (rf a 8witth,8Ccosdkig to its pos^ settings. Aikerdescrilwigallerfacoii^o&ems 
constituents, tt» states erf the whole compcment were described. 

Tte conronem instruction also inchidcd many irfei«iccs to the two types erf 
agnals{LC, iol3^eleccricityaiMiiiiq«ilsesignaU)prw^ Each port was 
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RmcfefwiltnowM90k)preblsin8oMng , 
J.aQrBsnoanda Boigor 



etecttk^ wew swed as e^0« 1 (d&w^ *w w m maai^ 
tbe vabies of an immdse ^gnd ooidd be 0, 1, 2 « 3 0.6. i» sigoa^ 
Vegm iwwer qrScto poM, R^ectivd^ 

instnaakm. Shown iaAfflWidix IV. that ooB^^ ^ 
cooraiemtiisiracikHidse^mm TheteiwaioBftltowedtfieiyA^ofgaidiaKmof 

iismg Ac moose. wrtk^BMslnAe five instrw^TO^ 

toladcsw^ioitt fordid histmkm. abwttffic tasks are fliown in TaWc 1. TJ« 

switches xefeBod 10 ''cQonecskns'' kvolved connect 

discussed in ttefoiictioDalitevice-aio^hMnKak^ TheswfechesiefencdioMaaiw 
ia vdvtd states of isdivif^ cOTWoneits, and the local effects d bah the COTnccoon ano 
«a» swittte were ifiscossed in& coiiqwieia ^vicwno^ in^^ 
erf the uteinictkm discussed switch scttinp in lelatkm » tadts of Ae 

inkarning. 

The task involved setting switcl^ so fte device wouW ran 

This cwisisted of scidng IP to + (timimg piaite power ooX^^ 

(ame«iiM inotor ooBHa to inoior iiMMtX md tnimi^ the to 

swiS^^ial sating is S.flitt is. scia^sc^ . 
imrolved sating switd^ so the (tevioe woold nm with emi8^ iiom the po^ 

tablogiBph. TheVMtaskwastochan^sw&tesothedev«»w«iklfOTWithaiogy 
fiOTthcimeigybffmdjevegw. The Scda+V^ task was to stt swit^ so Ac device 
would nm ^^sdar aieigy and, at tte saine time, ledarge ti« «i»gy bar m the v^etw 



Tabte 1 

CbaracterisUcs of Expa^mental Tasks 

State Connection 

T^ SsiicbK Ssifi^ Ssdss^ 

Sdar 3 2 1 

Tab 5 2 3 

Weg 5 2 3 

SolarfVeg 7 5 4 

Hve imnutes were givai for e«:h task, ahhough the liniit was iK» eo!b^ 
ifthepaitfcroamwasctosctoasdutwmwhcntimeetoJ^ Ptetfcipams were w« riven 
feedbSc by the cxpcrim«Jter, but ftey could tell wbclhcr they bad succeeded by observing 
the VST ifAkatoTRjr exan^te, the VST indkaior showed & toter "S" ^ 
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conw^ set 10 na wtoh soter «OKy . or fte letw •T* if the Bwi^ 
a»sy mm die power nl>kt 

C/^peadix I), and begu with te lonfaig sids. 
and ihe pmkiim wtsSScte Jar 

time on those tasks. 

innsfe 5?£^^« was asked to set swiidh^^ 

comiWwtaetbeTllimidkbfai^^ Oi» conect«^^isio set fee Ai sway 

S^(c^ £ 8»^% K> the iabk)gfaiA 00^ 

A.^^^S SS^^iHiinber^fa&a and con^ooaii suMi settmgs as 

theTiU)tadL 

HnaUy. p«itk:q»nts were asked to pofra Ac t^ 
a recall test. 

Day 2: Device Ma^imaion Dkigm&ics. 

m secaid day b«an with die five teiniciBd groins 
in8inici3ondieyiead«Day 1. OaerfdieO^^ 
had iheSr terwafao aapneiiied 11^ Jte 

ijjstnictioiiisiaeseiittdinAOTeDdijiVL Rifdwinape,ootoi^^ro>^«2??" 
S^SS^^tni^A^ were gcii« lo be asW to fix die 4^ 

nialfiiiKai<medltoe was 110 review qu» 

BoA die instnicted and iiidiiai8«ed gioi^is weie dM ^ 
die diamosdc tasks, widi tetrwafem diat fa wweiaed In Am^ 

Satiralad^aiwt facxpensive, so d«y stoidd have (and^) ^J^^JS^S^ 
^^l^qieSc t^ffl^ training was jaeseaed to the gp^ 

onto the tasks. 

There were a t«al erf nine maKonctlon tasks* and eadi partk^^ 
diefifAsSxtt^ TT« tasks were <rf varying levels of difBcnSy, and d»iw)^ 
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dassified as one ctfthxee types: I^jnctkmal, Swxtdi, or Wnt. A ihuiakinBl natfifflsto 
iii¥(dved a pat tfutt «w fnseflttd in die fuiidil^^ 
tnaifonctfam ocsc«nwd a pm tint had fiuie^ 

malfoBCiioiimeamthttaimhadia^^ Aiipendix vm 

iiidiid» a (bsci^Hkm (^€8^ malfinictkn and an of^^ 

For each diagix»tic task ftep8iticq»xits woe fixstaske^ 
operatin8|iR}prdhaesfiDnnX>iqrl. AtesmigtheaqxcpiiaiBS«^d»s,tliepaEt^^ 
coold teu that die (te^vice was broloen because ^ imiuntor did nm ^low the cooe^xmding 
kttei. TbeytfaenttiedtotocaicdiBlgdBnconsiitaqttwftfaateroa^ 
Fan Inqwctor. Paitk^jants knew Oat they bad rgdacedcoirea pan wta 
knei qqraed in the ittdkarisr. 

I^iitidpaimweregivaianimlimitBdanx»moftinKlD{X8^^ H» 
expenmeater did iK)t 1^ tte partidpam bm dki ask ^esikms to deie^^ 
cmxem state in resolving ^ ]aoi]ten and to didt tte reasons to 
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Resnlts 



Mem tknes spem is tte tim kBste ctf immic»k» oa 
Co^iq)mitt » 40 ininntes^ Rm^kioal B Z7 niiu^ 

Table 2 dKws pci fixmancc oo the inUial probto-sdving trial after ifac instnKaioa 
Fteifcminiice 00 a was loored as conect if a i»R^iam bad all 
coariecfly when die trial enctod Ctextctness of a switch m sooied «*c(»iiiig to the 
participBiit^ final settnigs. 



Table 2 

Proportion Corraet on Initial Problem-Solving Trial 



Component 

Functional 

Cmpt&Fctnl 



Complete 




Coni^cton 


Tasls. 


Switches 




.42 


.68 


.57 


.42 


.69 


.65 


.76 


.86 


.92 



In our jaevious oq^enxnent (Onoio & Beiiser. 1997), th^ 
yaft fn^^h rnrmB rffeetivii than Ae compcmmt iflstnictioiL In these data, bo&kimls(» 
instnictim were effective. 

Id the previous experimait, the group tfaa recdvcd both owiyraient and functional 
instniction wa« not signi&mdy better &n die grm^ tfiat re^^ 
and the average of th<^ two groups was b«icr &an tlw cOTgxjiiwit group. Here, the 
prnip with both conH>OTcnt and functkmalinsmictfon 
gioop wiA fiincto^iomct8» in d» propcvtkm ctf oca^ 

confidence, >iakF-W»" 0.33 ±0-». nicav«a^of ttetwogtwqwwithfiiiwtkmal 
imtnicdon was not signi£k»ndy b^ter dian die groi9 with csdy orai^^ 

COTectccHxqjktc tasks. (McftF+MF)/2-MC« 0.17 ± 022. 

In die total noniber of comet switd)» the itsolt was like diat <^ d» pre 
cAperiniem. Thegroi^widibiMhccsacqxHiemandfisictitaalinstnicdonwastt^ 
significandy better than die group with (mly functioral usstnictsm. mc&F- ^F" 013 ± 



iData (m instmctico times for otc of tl« 18 partfcipa nt s in die Con^xment conditions were 
not available; di^ time tqiofted was die niean for dte reinaining 17 pattkapaia^ 
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0^ aod fee avcn^ ^ the two sroq» wkh fiinctional maraction was significanfly better 
dun d» giDi^ with C8i]y ccm^csM ii»tn«:tkm, (MCft^ 

In fee jnevioas eiqxrimem. Ae gioi9 witii onnpoD^ 
in«Hr^Tfee«miiectli«sw&feesinfecfi«im*lBm,te 
iiBtn^,-sjiiiiifei«d the state swiidKS as sia»^fi% 
c cgy oMni tottoctton. That was ncM fee case in this eitpeiimcnL The dU^^ 
fftffly fti^ f ffl ji f ffff gq^'tf^M^ ««« gteattr In ^ gnay wife naicticHffll ifflanictiOP ttian it 

wasinfecgioiy waibe^fto^faattdrnd co aa pon e m iigtiw^ 

0.110. indicating feat fee UMinxweut instroctkm aikted signifyantly tothe ^rilay to 

tf» stale swilctes. The conyarisaa fee difference between state and omiMctum switctes 

hfpffffn thf tyn g^^^T* fimctimial insmK^Mo mk! fee ptxip wife CHily comp(H»it 

initrnptfffli alfiff wafi ^nf fkff"*, <dim»ing that the ajyarent imaaction b^weci in«ruction 

and swittfe type was xeliable, (MC&F-*'MFV2-MC"0.15±a(^. 

Table 3 diowsfeuafipom the lesiwiitnate that lol^^ The 
pit^X3itioa& of errors were amaned across trials because tasks were dirninatr^ whCT fee 
jatndpais peifuniied feem ccoectly. 



Table 3 



Sums of Proportions of Errors on Tests Following Learning Trials 





Compete 


State 


Connection 


Instruction 


Taste 




SwHchas 


None 


0.28 


0.05 


0.08 


Component 


0.18 


0.04 


0.07 


Functiona) 


0.06 


0.01 


0.04 


Cmpt&Fctni 


0.02 


0.00 


0.02 



These results inatdi those (tf the previoiisexpetiomitveiy closely. Iheim^ 
diffeience is in btiier pexf onoance by the ])Bitl^«])ts who had no 

at all 

As in fee pievkms expeiiixient, the fimctioiial in^nictkm stoned to 
efifective basis to Ieamin| than the component instincdon. Ndttergro^ wifefoiictk^ttl 
i n s tr u ct ion made <jmas wife any snbaantial fippqueacy. In tte number cscnon on 
complete tasks, the grwip wife bofe fumrtional and conqx»cnt instriKmcm did not differ 

significantly tan the group wife tmiy fuiK:tional instnndon, mcaf - MF « 0.03 ± 0.16. 
The groups wife functional instructiOT n»dc fewer htots fean fee group wife only 
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coi!ipc»emiiistnicti<».(MC&F+MF)/2^ And the toe groiq» with 

dcvicc^nodd io^nK^ticm mwJe fewer errors tian d« groop wWi noinsmaaion, (Mc&F-*- 
MF+Mcy3-MN" -0.19 ±0.15. Tlie pnqwnkms ctf cmm on indhdchml swittto «^ 
an email, and ififferBUscs sroxmf. tfaop wcTC TKA sigpficaot 

4 stows the propcHtkms of contct sohttkms ac^i switch settings for the 
transfer jm^^niL 

Table 4 

Proportions Correct on the Transfer Task 

Compiste SiaSiB Conr^ctfon 



InstriK^on 


Task 


Switches 




None 


.89 


1.00 


.96 


Component 


M 


1.00 


.93 


Functional 


1.00 


1.00 


1.00 


Cmpt&Fctnl 


.99 


1.00 


.98 



Coamared uith tiM prevkJM cxpcrimait. these 1^ 
b^icr peffennance by the grnqis with IK) infiiiKto and CHdy oosqx^^ 

«mft1l 5iffeigncManMMgcMriiti 
none of the diteeiK»s were agnifiranf , 

Tal^S shows the data ferperfmaaQce on the recall taidcs. PerfimiiaiKX was 
nearly perfiect in an the ccmditioDS. 
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Tabie 5 



i 



None 

Component 

Fun^onal 

Cnr^&Fctnl 



Proportioiis Cmreet fn Rerall 



.94 

.94 
1.00 
1.00 



1.00 
.98 
1.00 
1.00 



Cwmection 

mi 

.97 

1.00 
1.00 



D8y2;Pi«gnoai£jBste 

TiiiiesttS6d kibistnicticmanDAy2wata8iiDlbws: Coiiq)08ieot,Not Augmemed 
b21 mhrntftS^, Offl np ffl icm , AngmmW? « mimwas on the review and 6 mimaes on 

maiftmfirina jrfbm^toi; Fm^mI, iO nmites; Bc^ijioi At^^^Moted « 26 i «n<W 
Bodu Ai^moifed B 30 IIB18IIBS c» the revkw and ^ 

satmeof dieiiialfiaic^km. Tliei^rtiGdiJOiitssi^o^ami^xnattlM 
diffcim coiMfitkms. ODe dm imved mi^^ 

conqxmeiitsaiidd^odKrtiittdidiiM. Ttaecoi»fidcnsa»iat8ei8ed8q»«efymlU)te 
4aiiddattaigalgo pi t scin e d faiheConyoaeiitgiPiq>sto^ 
Rmmkmalgfoapstraetfaer. TtedtfiBBmebetweeagrooiswidiaidvdftcmtaiigm^ 
instmctkm was not signi&ant on any measore that we examined, so aH analyses are 
xiqxsted for die cooDlSied Cbaq)onait a^ 



^l>ata <Hi i&stnictim tioKS for (»e <^ the niiM paitk^M^ 

AogmKUedcondidoD were not availai^ The mean rqxniedwK for die lemaimngei^ 
IfflrtrrijMints 
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Table 6 



Proportions Comet in Dtagnostlo Tasks 

Ta^and 

ii^SUfiUfiO Taaia Explflnattens 

None -70 52 

Cn^st. Not Augmdnted .87 .85 

Cn^ Augmented .83 83 

Con^nent .80 .84 

Func^nal -7® 

Cmfrt&Fcmi, Not Alimented .98 .94 
Cmpt&FOl, Ai^menM .96 .89 
Component & Fumlloiml .97 .92 



ccHiqxMieni insiruttkm were rignifi^ 

0jc&f+McV2-0af-»-|»n)/2 «0.12± 0i>8. Tte interwakm ws not rignificaiit, (MC&F 

(te cniect tasks aiid o^^anatkms, tte effects of In^^ 
compo ocm instroctioogddieintemakmw^ 

»0.n±Oi)9,aic&F + McV2-<w+MNV2 »023± a09. and (jic&F - W) - (W: - Mn) 
« -ai8±0.17. 

7 shows TBSolss f cjr a meanrc of undersiaiMl^ in solnt^ 
mobtess. ftBtiitoaiaswwediscoiiragedfiomiqdwa^ 

reqniied to state a bypc^tesU when tl»y wanted 10 X It was possible in 

each problem to doenrlne winch ccayw^ 

conmooents. T8ble7 8howsfi«qi»DCiesofoocoirenceofiqdacingconq)Oi»^ 
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Tal>le 7 



Replacements of Unflawed CemfionMits 



Proportions Mean Number 

^^itf^ gf Taste PbtTmK 

None .37 .48 

Cmp^ Not AiK^mented .1 1 .22 

Cmf^ Alimented .20 .41 

Component .16 .32 

Functional .17 .18 

Cmpt&Fctnl» ftot Alimented .13 .20 

Cmi^&Fctl, Ai^nented .11 .17 

Con^nent & Functional .12 .18 



Tl» effects of both finwaioiMlatticonqx^^ 

proportions of fxtkHeas wtere unflav^ccm^cmeDts «mrqdBced« (pc&F-** N')^ 

^)/2 e -0.12 ± 0.09, ami (MCAF MC)/2 - (^f->- imV2 « •0.13±0.09. The 

iiiteractioswasiiotsigni&8m.(Mc&F-M-(MC-MN) Regmfiiig die 

mean number repl^eoKnts of unflawed ctm^xmoits perpn^em, effect of 

fiificticaal inariKtka was signitoiit, (Mc^ The 

effect of compoflem instriK^tkm and tte inta^nkHi were ik^ sigmficant, (MC&F+McV^- 

(HF-^-^nVZ »-0.08± 0.16aiid (MC&F-Uf)- Ok:- m4} ""0.161 0.32. 

We cxambwd paitioi|»^' use of iiwiccikatt as a riiflgnostfe cycatioiL Table 8 
shows ^ itsnlts. Fiiit, when a psiicipant m^peded (Hie nxse ccsnpcHients, the 
{BOtoccd was used 10 inake a Ju^oom whether the p 

conyoncni {<x a leasmi, or wfadber the in^>ect«Hi was "hqrfazanL'* TIm first cohmm in 
TObfc 8 shows the mean maiiher of "hqdimd* inspect Iheseoond 
ooluiiashowsastaigfedaahiedbycKaml^tfie 

OMde on a proiAeni in lelatiM lo the &$t inspectkHi on feat prottop. TteioBiltof 
m^)ecting a compo a e m geiwraUy allows rtto c o n ^ ^ 
bemg flawed. The secoiKloolniiin of Table 8 ^>wstfieoien]sofX]itlcn of second 
h^jostions dat irav redundant with dtt xcsidts of the paftfclpMtfs first htspec^ion. 

Ihere was a ti«id m the judged Humhazaid" inqseok^^ 
advantage for paxtidpams with (tevke-iaoad iQ«n»iu», ba 

agn^B^casL bttepioporti«is(^ieduiK)amin^}ect»ns, the effect of fn&d»ml instruct 
wasMgmficant.0ic&F+>iF)/2-0iC+^N)/2 « -0.07±0.06. The effect of conqxment 
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iiistnictioiiaiidd»iiitBSBCt^c»^iiie^^ (i^C&F+W^'d^'*' 
--a01± a06aiid aiC&F-W)-(W:-MN) »0.01± 0.13. 

Table 8 

HaiMiazffd and Redundant tnapeetions 

Mean *Hi^>haz^ Pn 



None 0.18 .11 

Cmpt Ai^n»nt«a 0.06 .1 1 

Cmf«, Alimented 0.09 09 
Component 0.07 .10 

Functional 0.06 .04 

CmfH&Fctnl* Not Augnoented 0.09 04 

Cm^&Fctl« Augmented 0.04 .02 
Connponent & Functional 0.06 .03 



HiiaUy,Tabie9mv'^v»iisectfaduignosticined»d lnfonnatM»can crfte> be 
obtainfid nfl&aaitty by sccii^ ii^^hcr Ac de^ 
from die one that IS blown to be ma^tftnctkaiii^ 

In the mean jm^xHtioii of tasks ra whidi particqwms used an alttrnatc c^)erati{si, 
dieefiectoffuD(nk»alinstnictkm¥WsigBi^^ sa35± 

+ MCy2-aiF+JlNV2 «0.04± ai4andOic&F-WF)-(MC-MN) «-0.l2± 0.29. In 
die nimte of alternate operatk»s ii»d per task, die ^to (tf fii^^ 

wasMgnifica«.0ic&F+W>/2-(MC+>iNy2 -0.73± 0J7. n» tfBsci <rf conqxHwnt 
inarucdon airf die intenKrticffl were «« rigmfic^ 
± 0J7aad0ic&F->lF)-(»lC->iN) «0.13± 0.74. 



^>»clp«ons 

The xesolts of dus expenmem limbff demoQStrate die 
abom func^iooal iniencdons among COTD^ 
ctevke. Our findings siq)p(mKkm's(19S4) conclusion diatkmyw 
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topology aad oomctk»s betnm tanud eoa^omms aid the 0 
jm p onMtc oa a p oBeatB ofaiBeiariBiodd. Asinfecprcvk^expeAasa^insmKalontiMt 

sdvii^ asd tean&ig. 

There also woe ^ffBicsoesbetweaitiw^ malts Hie 
component iagniciioo erf ftisciq?eximemfa^ 

CTwqxmemiusuuUkwrftheprevkaiscxperimratd^ hislOoe^tothisoocuned 
becaose ia dib experiiiiem tlie con^onem iasmictto 

components, which providfid instngtion ab(HitrdatKms betweCT fttt conm^Kng cyeratkais 
and die device K^wic^Sy. 



Table 9 



Alternate Operations 



Mean Proportion Mean Number 

aaiudkm pfPfrt^sma Par Prebtem 

None .39 0.74 

Cmpt, Not Augmented .46 0.63 

Cmpt, Ai^memed .52 0.63 

Component .49 0.63 

Functional .80 1.41 

Cmpt&Fctnl, Not Augmented .78 1 .39 

Cmpt&FcU, Alimented .78 1 .46 

Component & Functona) .78 1.42 



Second, psnidpants widm device-nsx^ iis^^ 
a^cessfidinkagBingttmtfaec on cspc y ^i^pBrttey^ It 
seoxislskdy &at this resulted £rnn^in£cmsatk^ 

dmtflUparacqiaiitshadiiidiisejqieriiintt. The de^cfiagiamiqiresaited die device 
tqx^ogy.allm^paitkTipaiits to infer fin^ instncied. 

In thf diwgmrffi^ pl^^^^i pwtjgjpwwa whn hari geeehwd fimettoMl iMtmakm 

petfiocQied more sucoessrally diaa pntic^iaits 

ways: diey solved more |«mna oooecdy, fiqilaced fi^^ 

pcffonned f e we r icc ta ndaminq>ectkms, and asedi^ P a n icipa nt s 

with instraciion about oo ny o aeia s also WW more SBCCL^^ 

they solved and in icylacingiBiflawed c oi ap o n eats in fei^ 

nmt stiai^ features (tf diagnostic piobleai sdving reflected i^ 

redwuSam inspecdons or use (rf alternate opentirais. 
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DiSCBSSilNI 

We (toMteiiK Imowledge to 8(dv^ ndtons of op^^ 
VST2000 as tenas of three sctemta aid sp^sp kerns of 
j^ ita aUii g srintiffwy <rfpmM«m- Hpre3show8i»eof^8ci»mata,&sdiemafor 
getting power from one c oinponeit t a » aabdig oonyoneia b. 



ConMcpidm»: pm/^^'fiwri (b,a} {a and b are components} 


Requires: poiver (a) B + 




AND 




3 x3 y[poft (x.a) Apo/t (y.b) a connecf (x,y)] 




OR 




3 1 IcomfXffwnt (t) ^3 x 3 yiport (x,a) aPO/T (y,b) a connecf (x,y)I a 




power-from (b,t)] 



HgintS. Schenaatogetpowcrfromatob. 



Thescfaonahastwoieqaiiemems: (1) that con^ooem a has power, ai»S (2) either that a 
portcrfaandapwtofbamconncc t ed^of ti»tttoeiss(»nemtennediateconq^ 
a pcm diat is coniKcted to a port c€ a, and that b has pown fixHD t 

The second schosa, for having power at a compoi»m, is io Figure 

Consequence: poM«r (c) ■ + {c is a component} 

Requires: power in source of c; 
c on 

Bgmt4. S^tona for having power at a cooqponettL 



The scxnues oi the sdar pack, tal^graph, and vcg^w art, r»pecUvdy, tJ« sunshine 
(which most be cm), the power taUet (which always has power), and the viable bar 
(whidimustbechaigBd). Utesmicectfttepuii&riscaisktedtobedieponatthe 
setecttjr switch that is connected with the punfier by a wire. 

ERIC 
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Tbe third schema, for o(»nectiiog two ports, is shown in Wigmt 5. 



R^r^: 3 w|vin9 (w) a attach (w,x) a attach (w.y) ] 
OR 

OR 

ofnnea (y,x) 



HgiaeS. Schema to omim two pfxts. 



Two peats axe CQfU»cied if there is a wilt w thtt is attached ID both the pom, or 
is a switch s, with a single pcm u that is comsctcd to x and an alternate port v Ci^. oae of 
several8!tenimives)thttisooiiiie^ioyaixltfaeswh(Ais8ettov. third abeniative, 
cannea (y,x), makes the propeny synmokricaL 

A ^aimiiig net for solving the first operaik»al task is shown in Rained. Tbe 
hexagons in Figmt 6 aie goals, tns nxinded lectang^ are leqii^ 
sati»d in tbe sitintion, acconiin| » the diagmn, md the fcctangtes 
ranidpambadtopeifiDiia Theitomngi^is g e iieg a i B d bysiaratogwiifatfaetaricswd 
findii^ a scheom oat his that goal as ft omseqoeaoe, and iod^^ 
requirBmasisasgotds. Some c^&ese goals may be ^isfied is tl»situati(m; the rest must 
besetasgpablobe^diievedwitfahiinicrplaimkg. CThetwo^ndedHodcsaie 
Mat^ptHMts ditt are diybcated in difiSereot paits oi dM^ net weak.) 

We have exanmed die insinictioD bi die fimctioBd and ccmi^^ 
cooniinmiiig tte infixmttkxi In die instncikxi widi die general milD^^ 
widi die moft ^)ecific items bi die planmng ittis. 

The in£onsatif» bi die dsee sdienm was not presented iSrecdv 
fuacdonalortbeooixqxHieminmctkm. T1iefttncti(»alinanicdonindiidedbi£onnatic»i 
diat would be rdevam for bifenbig die first ai^tfabdsdiemaia.Hgim Tbe 
ooo^onem bimw^dcm bichided itmsnnadon that w«Hdd be rel^^ 
schema, Hgwe 4. 
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€ sufttMneon y 






^ pufttoron ^ 


button sunshbie 








Dumn 1 






Aailatf)(wl^l) 



button 



. A^racf} (w4.y2) 



Infonnatkin m the f unctkmal ins&uctkm le^^ 
ftom CDC COTHXH«it 10 another incliukd: There are tl^ 

VST2000ea«*ofwhi(Aisintbcfi)nnofadi£fefCOtii^^ (I)™ sun stays are one 
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ixiedhim,8Qd(2)ttesec»idoomesinthefQmiofd»ie^ 

nbleL (3) Tlietarfcwgy agent bin fee iccba^^eal^v^d^ natter of an 

(aowealOF);»d*Atti^c<iBWiiCT(iesiii^ 

intr od tiffg d nast teci9iBreili imwffffmwii fofwarded, awl ttra |wi&d|' (scve^^l^). 

hypoifaesaetiatpanicipamswoiddbecnooa^ 
n^iind pis^ iIbobiIi the vatkws oonq^^ 

The sdiemB for getting po«i^ at a ocmnxHM 
peimliennsiBffiqrofoarinstniCtkJB. SpedfkvcnniM of this were ]ireseiit6d,i»««^ 
10 the compcmeot iismictum. Forexosq^cQQcefim^ibeodiogn^*'AsaiiMed» 
tablomib has tii« states, bah ttid im^ce, iii^kii m set 
When b the oroAis*^ i* po^to tim b an knpidse ^gnd ^ d» vab» 
]Mi^ilieTik>coimfictar|^ However, no sgi»lttpiiM»t« fee oosmeaDrj^vto 
tbeswiidiisbtfaebalsHposmi"(scieenl!^). Monnatlon in tl»ocHiq)onent mstrnctiTO 
abwttdw solar and v^^orsooiPesinctodedCKplidtiafof^^ 
of the am and the vegetable a»gy bar. 

lafiamation in the f u»c t k?nfl l fn^^mMiiiQn rdgvant to the sdiema ahwit oomiBCting 
coflM on ents, Rgme 5, in^^ved coiBiectk»8 b^ween ned& pairs of con i ponen ts, stx^ 
as,^aeny from the tafal^rqdi (ff the vegetor is pai^ to the inqwls^ 
exienial&s. Thesctopw^bapotofthei&miilsepiBife.so^eMisrbpe^ 
snttrmOly'* (seit» 171^ and liffiiBad c^comecing cat^ to ^1]^ 0^ 
VST2(XX)8eei on the smen,feis system OSes several s«itdi» for this pi^^ Realize 
that ewfa tog^ in the middte of tl» screen foments an iiqym or cmqim ptag for the 

pnrififf** (sclera 2 IF). 

Itemsof infonnati<»infeecoayo nci ainstiuamotiattweji«igeio c oi ^^ 
items in the {dannii^ n^ for fee first ta& are riiown ai 
cone^xjnl to qie^lc infoniiBtion in ti^ u^nictkm are cross^yi^ 
subsumed by explidt general ii^[HiDation are covered wi^ 

We jodn that tvro of the actkms hividving s^tii^ swHd»s m stib^^ 
the instniction: ctange a knc^ or switch, just move tl» anue po^^ 
region of 8 toggle and press tlMteftbut&m. If theswkdidocsn«r^xHid.juadidcthc 
^button a^." (screen 3S) The action itf buttoning the pmite^sttteswitdi to V 
co CT espo a d sdirpialy 10 ''Siinilartt>a» state switdies iBaod uced prBvioo^,feeiiiq»lse 
TOiifierhasapowerswitdithatiscoimectedtoanetoctiicaltdi^ When fee power switch 
IS in the V pinion and there is electricity at prat V, dectzicity will flow tt> port 
However, no eteciikity wiU fksw when the switch is in the podtkm, or if tte^ 
electricity presem at port V.(saeen37S) TbeadifmofbrnttB^gtheam^feieisalso 
de^ibedmciBcally: *To make the sim diine. justprnsinfee "Simslto'' bnttuL" 



(screen 3^) 

We judge that the «dsiBDoe of wires attadied 10 CQoqxments coK^^ 
general infonnatkMi, "The lines' cm fee screen re^aescit wires that ctmiact coiqxfflCTts. 
l^eligfatei' cdored wires on fee screen carry eiruichy. White the *daiker' cdored wires 
carry impulse power signals." (screen 55) 
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to Information in component instruction 
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Ttecmss-itticiied iim faiviMig liie MO swi^ 
ilieinstnK^km: "TlieO-type switcli waits in reve^ DqxairtlngiqxwfliepositicHKrfthc 
swifc^ an eimy ^nal win &yw fim port V to ddier pcA V ^ 
ifanmorMid. m«xni^if aenismiiiii»lse^i»lpv68ematpoit Vmiddieswi^ 
hffl^&iimMidpoi^cm,toti»a|ffidwiaflowfnaBpin Lite the I- 

Mpe swM no s^pMd wffl flow to pern V post V 
54S) Tteitemte'ralviogapcHtctfttepinifierBidaixmaffteinm 
inignnatfawtotwoiMtraeiteialsCTOCTK'llto fi i m^ ^ 
Ignite wmpiBlfytteimpd8e%n8ls^ct9db9rti»SeiemSwte& H^bamdered 
signal wffl be p»M to the VO ad MO coonector rio^ 
the odier ooonsM tlie Mol plog alknvs die VST Motor ID 
conqxMiena.'* (screen S7S) 

We judge that the goal (rfteving ihe ;«irifig on cwespoflds diw^y to: •HTbe next 
c(»^timi«tofliieaisSi8epiBifesits]Hai&r. Liteacoav6fttr,tl»paii&risffiily 
actf^oedii^dimis^ctrkityjaesentatpoit V If so^thoittepiff^willlamKierdie 
inqnilse signal presem at ponVaodpa^h 10 ponU"* (screen 4dS) 'KeaUze tbia if dieie 
is no ^ctiidty poit V or if dieia is no si^ at pm V dira i»ddng wm 
pasKd." (screen 47S) 

The items bivdving pom ctf d» selector switch and s^d^ diat s«Mi to S 
coTO Spond to "Anther i»wcoiadt»m is dtttnynlsepnrifier^sseteDrswit^ The 
switch's portions altow an iiipito ^gnal 10 pa» fitmi either d» V die S positioa, V dtt 
TpCKSidon, VdieVpo^tkmor't'tfaeApfKitkmpoitsiopoit V. For exanaide, wto die 
setaor switch is to d» V positkm, an siqiidse sigiml wiQ &m 
(screen 43S) llowever, if diere is no hqiolse sig^ at post V when the swii^ 
position, tfao) no signal will be passed to pest 'e'." (screen 44S) 

The iions mvdvii^ pom the «)lar padc and die porifier ooneqioid 
•like the first two c om po aem s die inqnilsepurite has an CTcrgyccH^^ Thcconvoier 
isacdvatedwl»ndiereis^cti^atpoiiV. Ifacd^Bd,diec(»vat6rw0Itrensfofm 
nw energy diat is presem itttxHt 'a' and pass & as an hqadse signal widi die vahie ol3 to 
port V," (screen 41 S) and "Anodie new con s d tueat is die knpmt jHoifM s^cti^ 
switdL The switch's poatbns allow an iiBimlse signal tt>p8ffifimelthn 
positkm. 'a' da T portion. V die V posidmi, ot V die A positiim pom to port 's'. R» 
exannte, when the sdector swhdi is m die V position, an hi^olse si^ 
port V to port 'e'." (screen 43S) 

Emally, the goal ctfinaldng die sunshine be c» cone^ionds to ""llw ph^ 
and the solar pack omstituems are connected as (me imiL If sunlight hits the photo- 
receptQr,itisfoaisedonthes(tol»dcandispassedasrBwei»igytojm'^^^ Realize 
diat when die snn is not shining, no raw eneqy is passed." (scre» 38S) 

Hgnre 8 shows the plannin| net widi shtttod elements dut we judge to ccsreq^^ 
to items infonnadon in the fin^tioaal instn^tkm. 
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Figure 8. Planning net for Task 1 with Hems corresponding 
to infomiation In funcHonal Instruction 
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inviM^ stitfa^ of swkites: "lb ^aoge a Jtai^ or swii^ jist 
diedesiiadv^loBofatiffldemlimssifaekfttedtni. fftfaesw^jdoesaocic^QDcl,^ 
dfektfae left baton i^£^(8orMii3F«8cn6B3S) Tbe''biamBMO"compofleatof 
Fi^m 8 was ^ nlatod to a scm dxmt die toggte jwiite, 
intiieii^dtecrfti»8cweaiigve U ttt epossatepo 8i tki i« ; CBp,ii^^ 
TVytaeswliBtiesiDgetiisedio&ek^fiteittpofi&b»a'a|n^ Hie 
l»ttopsHBdiiae''^nieatwa8medficaayuieiiaoi^ 
in the oonmoaem famnidka: *To ni^ oe nm sl^ 

(soeea IIF » screen 39S). ThcreateowasascitcawMigeaeBd iafa iiia Uo a toawkes, 
as in the wmycmem inarrotkHit Tt» *^axs' on fee screen laMcsem wires tbax oaaiect 
co mpcme ntt . Tteli^ei'odofedwiies cm tiie screen cmylocddectzidiy. WUtette 
VSadoer* colored wirra cany imimlsepower" (screen 7Fn screen SS). 

Infomntion abom hi^levd goate in Hgare 8 w» gim ejqpl^ 
in^n^tlcm. Tlie§Ml8ofg»tingpowertodienacwfinomtt»sinasa|^ower8« 
gating power fiona the son to die soiar i»cic oooi^o^ 
nnm ae tiiree po»fl^ poirer soiBoes fior a VST2000 eacfa of 
d^ferRttmedionL l)The8on'sn^are(»en»dinna,«iil2)iiie8ecc»doon(wsinttefinm 
of fee Ron^ dev^ped itaunem Power T^l^ 3) Tte Ittel emspy a 
rediargeifefe veget^ nmr of ai eass^ bBf^ (screen "A o(amm 
(destinadoQ) of power in an eaife vehicle is Us ragine. HovrewbeiDrerBacliingfee 
VST2(XX)'s nxmv, fee energy souim just snirodsced oM be cqmired. ti»i^^ 
for w an te d ami feen purifieoT (screei 121% *lBaA d fee ttaee soarees is 'o^Mured* 
differendy; for instttioe, 1) tte Sim's lays are broogitt imo fee sito 
recqnor. Sin^Uaify, 2) fee tablogiq)h'sife60ii«ii» needle pteiaii|> energy fn^ 
ta^s, and lasdy, 3) die v^t^ors scani» caialyzes fee vegetifele mater of fee ene^ 
(screen 13F) 

We judge feat fee goal of connecting the s<rfar^± wife the pigifier oonrspw^ to 
an item of infonnaioo in a screen aboitt coiBiecttoB. ''E^^ 
vegetor is passed along to fee inqndseiRiiifier by exieniallSes. The solar padc is a pan of 
die inpdse pinito, so its eaetgy is passed ifttenraQy" (screen 17F). 

Mamaiioiiabom the selector switch retevant 10 ttesctopacic is giv^ 
teimsindiefnncdonalinstroction« "Whoi an rajcrgyscHHCC connects to fee purifier via 
extenial Hnes, fee cables are attached to tbe VST switdi^ and feoi 10 die pmi^siiqT^ 
1^1^ FindM ai uo t e ^diereisaniiqHasctewswiidionfeeiayolsepoiinerwh^aBo^ 
die nser to sdect one of d» connected inqmte signals" (screen 2(S7, and It is in^nnam to 
reaUase dia» diere is a oolrBflixmctenoe between a setdng on die sdector switdi a^ 
'>lng''(m tte portfier" (screen 23F). 

Tt» goals of gettiiigpowCT fioip die pinifwr to die naotorairi of con necting the 
TOrifwrtod»motoroone ^M i d stoanitemofiHiMiBaik»fod»fbncd 
^Whatever signal is dioseo wiU love itt power lanndered by dieparifo and passed via 
eiEtemal lines to the csotor where fee mgy is fioaU^ used. Besdes the eagine, there is 
another po^)k desdittdon for fee pori^ eneigy sigi»d: it can be s»t to some device to 
be stored" (ssreoi 2^ Tlie switch MO is mendooed,a]smg wife its fonctkn of 
conoecdi^ die piante wife a (kisdnatkn dev»e: There are feree ii^ fdi^ TI, VI and 
AI, where d» external source comp(menis*cabtes0^,PkO and TBO)coii..'ecL Theotter 
two toggles VO and MO, are the pimfier^ ooqim plop wfaidi can connect to (tefe 
device unes - Rel and MoT (screen 22F). 

30 



Funotiona) Knovviadge m Pf^btem Solving 
J. a Greeno and a Bngor 



psg»28 



A frt" ! " « "" ' y eommoMi^ce be i we ea fee compqpgit and fiatak^ 
&»iiyctlafiaKltiieitaBi»Betttin'n^ia The^oMsofdiei^nmiKBetare 
^gvMisioiiiiieQfpa^te&reectt^Qries. There me toe Alt aesttlc^aixmt 

Tlwe «» t«ro ^ to TO stricfly abort &e aaies rf oon^^ 
actosftr^fltttesofoonapofieois. Amltte»aicfc»tfiypcstoareiDwit»eponscH 
ooB Po ae att and 8iidi^iBS,wi^qie<^ sates of ^ 
feaSfoamiectos. Ttetriitetoroteiantesqftteciemey toy«j« ^ 
cotieraood ID spec^ ifltoato Sn twD Idads ctf toncm, tte 
to litre sitonaed by geaei^ fcfiDonate, to Ifee 

infomato in die tomka. T1ieftotoaliMtttoon|WWitoiiiorea roiiiaCT 
tfaccopnxmemta^nictoabcHitti^toisiavoNi^ 
iamcto laovkied mcxe faito»^ 
tos mvt^^ig tite Mtes of ccn^raeids, indniSi^ states to xd^ 

betwecji coQ^xxm^ 

1^11 shows dttSiiiiinNfyccBnqxmdmg to Tabte lOforttefoiffttsksgiv^on 
the initial trial: ntoag die mm energy to 
vegeior, ami rectoging die v^eiw widi oieigy fiwn d» sito pack. 

Tte« stmistto icflect die difTcrenc^ between the uHupcwem and fimctkxiai 
instnamoo to wc Jiave discussed througbouttms paper. 

m - * 1 ^ 

CT twT tf i *nKyiy-fafif'iM8i<»lfa8nd»otm^ 

conmonents. Inddsoq[iakn»t,dieix«ipoittmhismictopres«toinore 
than die fiaicdcmal instnnticn abom. die siaies erf compoumts to affect c«mectK»s 
between con yonents -mparticidar, about daaags of sw^^es. Theixniiponcnt 
instnKnioit also presemed sooie more infonnadon dian die lo^^ 
states of individnalcoi nponems . 

We also have made an analyas of die mstn^km ton die prevkiDS earn 
(Greraio&Berger, 1987). The pluming n^ for die fint task are diown in Bgures 9 and 

10. 
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Tabl« 10 

Fr»qiMn«i08 of CorrMpomtence: 
Task 1 Eiements and bistruction 



PtomantTvoft Ntim. if! TaSK 



CmsUosl 



Power-From 


2 


0 


0 


2 


2 


0 


0 


Connect 


6 


0 


0 


6 


3 


0 


3 




4 


0 


4 




0 


4 


0 


Connpons., Ports 


2 


2 


0 


0 


0 


0 


2 


Sviritch, Ports 


2 


2 


0 


^ 
u 


1 


1 


0 


Switch-Set 


2 


2 


0 


0 


0 


1 


1 


Button Switch 


2 


0 


2 


0 


0 


2 


0 


Power State 


5 


2 


0 


3 


1 


0 


4 


Button Component 


2 


2 


0 


0 


1 


1 


0 


Total Cminections 


12 


0 


4 


8 


5 


4 


3 


Total States tor 
Connections 


8 


6 


2 


0 


1 


4 


3 


Total Sin0te States 


7 


4 


0 


3 


2 


1 


4 
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Table 11 

Fr^iMncies of Correspomtonee: 
toimahTrlal Tasks 



Ftomurt Tvna Mum, in Task QmsLl 







Spec 


■ Subs. 


, 1^ 






None 


Powar-From 


8 


0 


0 


8 


8 


0 


0 




28 


0 


0 


28 


16 


0 


13 


Wirs, At^ 


18 


0 


18 


0 


0 


18 


0 


Compons., Ports 


8 


8 


0 


0 


0 


0 


e 


Switch, Pons 


10 


10 


0 


0 


6 


4 


0 


Switch-Set 


10 


10 


0 


0 


0 


4 


6 


Button Switch 


10 


0 


10 


0 


0 


10 


0 


Power State 


22 


10 


0 


12 


4 


0 


18 


Button Component 


9 


9 


0 


0 


2 


7 


0 


Total Conne^ons 


54 


0 


18 


36 


24 


18 


12 


Toml States for 


38 

31 


28 
19 


10 
0 


0 

12 


6 
8 


18 
7 


14 
18 


Connections 


Total Single States 
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'3w1pi*»(w1)l^ 
, ^am:h (w1,S) 



A«iaof»(w2,vi) 
Aa8i«:A(w2,y1) 



3w3lMlr»(w3)] ^ 
^attach (w3«u} 






1 





connect (v2. 
i 

A£flM(¥V4,y2) 



Rgurs 9. Planning net for Task 1 with items comesponding to infomiation 
in component instmcUon given t>y Greeno and Berger (1987) 



Functkmsd Knowted^ in Piobton Serving 
J. a Qfwno «id D. B^0er 




'3w1B««w(w1)) ^ 
Afittac^ (wi.S) 



A allBC/»(w2.v1) 




attach (w4.y2) 



Bguw 10. Planning net for Task 1 with itanns oonasponcfir^ to information 
in functional instruction given by Graeno and Berger (1987) 
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Statiakal sommaiies of iofoniiiaKm k ^ 
todememsof tttej^anoii^o^sBiegiveninTibtes 12«id 13. 

Tabto 12 

Frequenelos of Correspofulenea: Task 1 Elements 
and bistruetion Given by Greene ami B«>ger (1987) 



FtomAnt Tvoft Mum. In Task 








lUQSlQ 












Nona 


Spec. 


Subs. 


None 


Po¥wr-From 


2 


0 


0 


2 


2 


0 


0 


Connect 


6 


0 


0 


6 


1 


2 


3 




4 


0 


0 


4 


0 


1 


3 


Compons., Ports 


2 


1 


0 


1 


1 


0 


1 


SviHtoh, Ports 


2 


0 


1 


1 


1 


1 


0 


Switch-Set 


2 


0 


1 


1 


0 


2 


0 


Button Switch 


2 


0 


2 


0 


0 


2 


0 


Power State 


5 


2 


0 


3 


3 


1 


1 


Button Component 


1 


1 


0 


0 


0 


0 


1 


Total Connexions 


12 


0 


0 


12 


3 


3 


6 


Total for 
Connections 


8 


1 


4 


3 


2 


5 


1 


Total Sii^le States 


6 


3 


0 


3 


3 


1 


2 



Gniq>arisc» ctf the fiadstks m Tables 12 and 13 with tix^ 
daxifies titt msnKtkm is Ae two aqperimeitt pnxbori 
djtained. In Greeoo aad Befsei^ 0987) e3q)eriiD6itt, ^ecifie tofoni^^ 
instnKltfm fCTTrsrm^ t» ^ ylfmentg ei aP three nf the Mineral calcgurie& 

in the jdanning nets, white Specific iagannaicmm 
to pni^icaUy mm of the eteooems isvdvii^ ooonectkiBS betw^ 
s«^d»sdiatdetennineooanecti(ms. TlmwasinfamatiooinihecoiiqxmettinsmKt^ 
^wd&aUy abom the coamd (tf sins^ cooqxmaits, bitt this was qjpai^^ 
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b die dneM of i^omii^ about CQQiia^^ 

mr?^ iiP pf«!»»>« i ia tf» ftoictteial temttfan ujnwponded » acaiy ong^ga « 
P^m»iiifl ^<fenimtyfaw^vfagc oniwr4k^ 

soedfic bifimiiatioB to die oooffloee^ iBS&iicta 

2e^uaiiig4i«^iindsfandb^ Slater tlieooapanatt^^wdao^ 
indnted qiedfic kfomsiioB flbom more of die i^uii^ 
^ sii^ oaaqxaeois to tbe foiictimttl isstrao^ 
diffcitiK* was somcwhm greater in the prscmcxpcrimcm to 

(1987) expeiimeitt. 

Table 13 

Frequencies of Correspondence: Inltlal-Trlal Trak Elements 
and Instruction Glveri by Greeno and Berger (1^7) 



Ftomiint Typfl Mum, in Task r.mpt instfucHon FCtnl. If 

Spac Subs, l^sm Soflc. Subs. H&Ofi 



Power-From 


8 


0 


0 


8 


8 


0 


0 


Connect 


28 


0 


0 


28 


10 


8 


10 


Wire, Attach 


18 


0 


0 


1C 


3 


3 


12 


Commons., Ports 


8 


4 


0 


4 


4 


0 


4 


Switdi, Ports 


10 


0 


4 


6 


8 


2 


0 


Switch-Set 


10 


0 


2 


8 


3 


7 


0 


Button Switch 


10 


0 


10 


0 


0 


10 


0 


Power Steite 


22 


9 


0 


13 


11 


4 


7 


Button Component 


10 


8 


2 


0 


0 


3 


7 


Total Connections 


54 


0 


0 


54 


21 


11 


22 


Total States for 
Connections 


38 


4 


16 


18 


15 


19 


4 


Total Single States 


32 


17 


2 


13 


11 


7 


14 
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Yoymmkmag. Tte goal of taactioiii^iml^y ID provide tafionnaikm 

prohemspao^taefDV^siysfa^iMwoik^Fi^^ 

of tte pmida! jii^item 8i»oe. 

Tte pnAion for a itti^Kis^ proldem kvoives a set of p(»^ 
8e»s of tests to leduoe ite set of poK&aate or atie&9t tt> dMste 
As an exannle, &8t iSagBOStfe tadc itid sw^dies set fi]^^ 
Bmrfiomfte^>l(VraphrnittiieT"8k^ TMsindicattstiat there was 

a fimh soinewiieie on iBtfa from the tniogrqA 10 tte 

con«»ems.llieti^!k^a^orifae|8si&r.«»aotiaiiie"on''«8ie. The&d^v^in^ 
HswitdL Power ¥ras !^scdfitmittet^<^:^ to flic switcA at posito 
power was (» ^ TI plog im ^ c^ier skte of t& S!^tclL 

AnefifectiveineiiKxifigfiiKfcigthelBritwookibetDsyste m^ 
(^mstituRittimtii^bebrotoL More^Etelemiiiediofbap|d^ateiiiBieprooe&ii»i^ 
several ctmfiituaitsstodtanecnidy. F^flMfetask.oiwakeniaejpc«toisO)usctbe 
tabksgimli to touts tl» power tlBOi^ a diffiBRtt This will cause tihe 

motor ID nn w^ Uie n^shjiiid aiid ea^ the kifevBDce fliai ite 
flie path between tteT^p&« and the selector switch. Asote po^b^lty b to we the 
veffiicff ami roi^ its power ttm»igh the TI switch. TI»inotowifliK« rim, ©sawing ti» 
intom tfatt dm is a fiudt Ae p^ fiom the Tl swii^ to the motor. 

In the oupincal results, both fisKtioaal aid conqxmem in^ni^km were benefkial 
for partte^nnis ill die |aopoRif»s of imdieiis to weie staved ooncc^ 
propoftioast^ooncctejqteafoas to were gives. Tteefifecttrf compo n ent inaracti<» 
on nqdanaikjfis was greater than the efito of fiimrtioi^hi^^ Ononemeaaneof 
scdntion efiBotency - die ]mpoAk» of tasia widi iqtemM (tf 1^ 
both fimctiopal and compon em inflnaaitm had signaB^ 

On two measuiesofstiat^ peifiatnanoe , however, 00^ the foMto^^ 
noatteied. Ondteuseofaltenateopeiadonsaiidindieocciwenoeofie du m h mt in^py 
tests, particqMnts with insiiwtim in die Ammonal idatiras amn^ comxH^^ 
scores tiiffii [Mfft^xms w^KMSt fwM^imal instnuaks^ and Ae effects or cooqxraa 
inan^tton were not signiffcant 

llie trimne to eineiges from the two experimems is ooisistem with Sei^ 
(1984) con(£^m, based on a sionilatifmiixidd, to ta»wtoto of die device 
iooponant for operaiiiig a device. Ttedevketopcdt^lttstwoastiifoiSted^seisof 
elemaits:infopnati<mabotitooo ne ct k > H sbetwoenoonsKaieai8«id^^^ 
of compMMnts,8qdi as switches, to d e iemto the cona e a h d t y tywe CTqtty ^^ In 
our previews exp e ri nwtt, we gave liBiak«altoii«tiop with sigrificantin^^ 
bodi kinds and oon^ooentinstnKtionw^aeito. Tbefamaionaiiastiuctkaprov^eda 
good basis for inisni^ aed teaniii^ prooeduies, Old ^ compoiKnt i 
teigely ineifocdve, de^te to incfai&n (tf ^nificstt infoimtfm 
statnofsin^GOOHMi^tts. In die present exp ei ii ne n t, fa n ct iffn a linstructioa profited 
significam infonn^on about oomiections betwm oompniems, and ooo^^ 
provided s^oificantinformBtkoabom stales ftfswtehes. kinds ttfmsnuctkm 
provided significam facaUtation for infoning and teanhig open 

Itegaiding diagnostic problem solvii^, both die ooflopooem instnKtkn and the 
functional nkrucdon of die presem expoimem oontiibv^ 
serving problems. Tbt ctHxqxment instnutkm was differmtiaUy meat effective than 

n8 
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fimcdfloa! iossueikm 0^ in a ni^ 

omdd^fdmcaoectsobiibQS. The aiactkmal teanictioB, however, «as <ynigttially 
nKgeeflBpctivediandie c o mp ( »en tmstn^tHwiegaid^ 
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Appradix I 
Intm^tton Instruction So-eens 



SCREENA 

You win be tau^ several pn)cedmts on how to up ei at e &e device which appean on t!» 
soceittadi Step in a procedaie invokes chMigitig^ 
setting. 

SCREENB 

A task is ocmqdml when tte loquestBd tor q^Ksn in the VST Inil^^ 
coaxmooem ima^. For exaoDle, if die t^ is to 
yoo kve (kneims wto 8 'i^" iqqpeaxs in the VST box. 

SCREENC 

llie hdp command window above tl» VST2000 dia^nm o£te 3 difii^^ 
iNIOrasaticm, RESET^ig the switches and diqdaying ti» cax^ 

SCREEND 

To RE^T the swift^ or to see the TASK instn^tkms, ^ dick the ]^ button in ti» 
aiqai^ffiate selecto boju Ifowevor, wtoi you dKk in the INFO selection box^ 
you wiU be shown a menu of tof^ By setoctii^ a main itnn, you will be shown 
helpfid infomutiCHi on the subject 

SCREENE 

To change a knob or switch, just n»ve the mouse pdnter to tl» (tesiied xegicm of a »^ 
and jaess the Idt button. If the switch does nM leqx^ ^ cfick tis kft buttcm 
again. 

SCREEN? 

Note that the 5 toggles in the mkidte ftf the V^nOOO diagram have thiee po^ble post 
up. middle ((^FF) ai^ ctown. Try these switdies to ^ used to d^difiierent 
portions' appearai^ 

SCREEhKj (This scieen is not ^town to die Control gnnq)) 

Funhemxse, you should refer to the Abbreviati(»is Chart for exjdanatiom SOME of the 
oonqKmrat's symbols 

SCREENH (This8Cie»isnotsltowntotheCoo^»i»morOmtr(dgroiq>s) 

There are 3 ixqmujlugs - 11, VI and AI, where the edmal source conqixments* cables (L^^ 
IM>andlaO) oonMctTheodiertwoioggSes, VOamiMCaediepurilia's 
m^yut plugs which can connect to destinanoD device lines ' Rel and 
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FWKltenriKnowiedTOm Problem Sol^ I «««^ 

J.aGmenoandD.BBiB8r pagew> 



SCaiEENI 

Rcnwiflw that a ladc is amsteod the requ 

right most ccmnxam iiM^ osan^ if Ac task 

iSv. then yro have dcme this when a appears in the VST bci^ 
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Functional KnmvtBdM b) PiolNMn SoMng: Appendix U 
J. a QrNnomd 0. Bfiigar 



App«idix n 
FaDctlonal Instnictioa Screw 



SOIEENIF 

Y<MaicgCTngtobetanglttrixMtafictiiious<tevk»¥^i^ 

coo^mcr. During the instruction, you arc expected to team about how an aicrgy 
rignai nriginntftR and flows ftnm an energy stMiTPe. passes tfarwirii the purifier and 
leaches a destmatkHi devtoe. 

SCREEN2F 

(if DiafiiostfeJ>8y then) Y«teiday«yoa were taught seva8lq)eiatii^piocediifts for the 
VST2000 systenL To^, yra wiU be aslced 10 fix the systmi when it malii^^ 

(else) Today, you wOl be tanght several operatii^ laDcedmes fta- the VST^XX) system. 
Tomofnyw, you will be asked to fix the sy^em ixto it nul^^ 

SCREEK3F 

To change a Imob or switch, just move to nm» pdnter to tl» defied 

and press the lefi bimon. If the switdi do« itot le^xmd, just elide to 1^ 

again. 
SCREEN4F 

Note ftat the 5 10^^ h) die middle of the screen have three possiUepositioiis: (up, 

middleC^) anddown.Txyth^switch»togetusedtoti^difi)erentpodtu}ns' 
^^jeaxai^es 

SCREENSF 

A new Earth vehicle has been deveic^>ed ouidf tl» wc^'s Mcd for more cffidcni «»rgy 
consuming devices. This new poduct, VST2000, loc^ very similar to standard 
vehicles, Iwt is quite diffe«it in its power supply syacm. 

SCREEN6F 

The type of energy that the system generates is known as Impulse Powo". However, 
system conqxments u^ electricity to mals their con^tumt parts work. 

SCREEN7F 

The "lines" on the sctccd represent wires that connect congxacnts. The "lighter^ colored 
wires on the screen cany local electricity. While the "darkff" colored wires carry 
Inqnilse power. 
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ROTCtlwitfKfwi»tedOBtoPwlitemSoh*To:A^ 



This devte has tiro atinttdvc featfflw. !%8i, ii cm recdw 
whikstoltanecHislystorii^thcaieisy. Scca^^ 
pans VST2000 power a^idy system in diftem ainnts^^ 

Oie of ii» attFsctive features of Ae VST2aX) sysiem ^ 

a: its sfaateay IP c^p ow d s ufip l y systems. 

b: tiieie is just <»e aisBii^KiM to die system. 

c: ti» ainlhy lo use and store energy smuilameously. 

SCREENIOF 

There are toe possihic power sources fiqr a Vn2000 earii erf «teh is in the 

dififaTOtnwfiunL 1) Tl» Sim's xays arc otc mediimi. md 2) ti» second wanes in 

fiam of receafly devd^ped Pfemmnott I\ywa Tyitet 3) Tlie ihi^ 
agem is in the icctorgabicvegaaMe matter of an Energy Bar. 

SCREENllF 

To n»ke the sun shine, just pim in the "Sundune" bnttcm. 
SCREEN12F 

(desdnatkm) ofpower in an earth vehkte is its engine. However, 
before ieadih» the VST200(h nK)tar, die ei»|p soareesj^ 
c^rtmcd tr^ MO f m ed, fofwartol and then jHitifasd. 

SCREEN13F 

Each of ti» three soiBO^ is ''c^miied''diSiBitntly;£nr instance, 1) the son's rays are 
bionght intt> tl» S<dar PacJc va a I%oa>-Recqytor. Similariy, 2) tte Tablogn^'s 
absoiptioF needte ]»cks up a«gy fitcoi d» IVywcf Tabtets, ami 
Vcgctt3r*s scanner catalyzes itevc^tal^matiCT erf the Energy Bar. 

SCREEN14F 

Furtheranre, die Bneigy Bar can only be scanned QAce for energy, ate wfak^ i^ 
xediari^d. 

SC^REENISF Quesdi» 

Sun rays, a powcx tablet and rcchaigblc vegetate matter 

a: are similar mediuins whose energy is ciqKured differently, 
b: are difforem medhms and are cqMured difiies«itly . 
c: oqiture d^exent types of energy ^nalady 
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FunctonalKnoiiilMtebiPnbim Solvit 

il.Q.Gre8no«idD.^DBr P<^39 



SCREEN16F 

Aftg d« emgy sroaccs are c^aarpd feg^ need lo be tran^ofmed, and each conyoncnt 
accoajushes ^ wi& a CWener. 1^ device 
eneny so tint tiie eoagy thM oomes fira e^ ftf &e soiace 00^ 
sii^^ fisnK sn impatee signaL 

SCREEN17F 

Energy frcmi the Tabk^raphOT the Vegcrrar arc passed aksigio the 
ejdefsal HiiKt. Ite solar pack U a pan cedw 109^ 
sassed i^cnially. 

SOREEN18F Q^KStkm 

External lines arc needed to pass energy K> the InqmlsePurifi^ 

a: the Sc^Pack and the Vegm. 
b: the l^jtogn^h «id the Fade 
c: the Vegetoraiid the TaUogiaidL 

SCREEN19F QwstUm 

Signals wfaicfa rcub tte impulse Purifier 

a: aie m differmt foiii»^)ei^f on the signal's somceconqxment 
b: are alwa^ passed via esoemal hn^ 
c: are in a singte fonn. 

SCREENTXl^ 

Whra an racx^ somx connects to the punfio' via external lines, the cables arc attad^ to 
the VCT Switches and thai die lanil^ mput plugs. Fur^^ 
selectcv switdi on the In^iOse Pnrite wfa^ altows d» iw to sdect cm of d^ 
coimected inqndse signak 

SCREEN21F 

Instead oi ccmnecting cables to phigs on die syston VST2000 sera cm the screai, this 

system ises several switdies for diispi2ipose.RealiKdiat each toggle in the mi^ 
of die screo) xqjiesents an inpiit or ootpit phig fiDT d» pndte. 

SCREEN22F 

There are 3 iiqntttdugs • TI, VI and AI, where die extenud source ooiiqx)oe^ 

PtOandlaO) connect Theater two togpte$,VOffiid MO, tfe die nirifier's 
ouqnit jdugs ^i^dcb can connect to ^stinatum db'^ fines - Rel and AfoL 

SCREEN23F 

It is inyortam to realiae dim there is a c orre q )oo dc i K e between a setting 
Switch and an inpm ''plug*' on die purifier. 
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Functfontf Knowlsdge a Ftebtom SoMngi Appenftc II 
•L O. Qneno tno J. Bnpsr 



SCREEN24F 

to oon^ if die sdector swkcfa is set tP '^^ettff", aiid tUs cra^^ 

^^ed mio the ]dag (Le. VI is stt to PK}K An tlds devke*^ 

siffDal winl^ iiiio Hoii^ver, if 

Eneisy Bar s^ial wffl not flow. 

SCREEN2SF 

Figtiieniioic,sipcccaeigyftomaUcf fee differ 

sis^ ionn (Le. an isqwlse signal), any cxHiqxment's a^a^ signal can be plugged 
into aiotfaer craTmnfs iiq»it i^ng. 

SCBSSN26P Qoestioii 

The taUogrqdi signal win be fiofwaided w.^ its cxtenol fi^ 

a: the aiudliaiy iimDt phffi and the S¥^ s»di% is T 

b: the tabtogn^ Inimt and d» switdi is set to 'Tid^ograpfa'*. 

c: &e tafclogrqjii iiqntt ^ug ai»i die switdi is set anywhere. 

SCREEN27F 

Whatever signal is dK^en will have its powa lainukred by itt purifier and passed via 
external lines to the molts- whoe ^ energy is finally a%d. Besides the engine, 
there is aai^ier posable i^inatkm for die puriM »Kigy dgnaL* it can be sem ^ 

siHse ftevice to be stoed. 
SCREEN28F 

RecaU that im attractive featme of dus systnn is that it can sinoulianeMisly iise ami sicae 
eoeff^, and in ft VST2(X} power systen the storage de^ is the Vegetor's Ei^gy 
Bar.% in additioD to or 3ssie«i m pasai^ die signal to tte ixioior, the ei^^ 
be sent £rom the In^fllse Pisifier akmg some e3a&.iiBl caUes to titt Vegetor. 

When die laundered agnal is sent to die V^m3 is first reconvened into raw power by 
die Vegetoi's Power Convem. Thai as die Scanner passes over the Energy Bar, 
die v^taUe matter is recharged. 

SCREEN30F 

There are two safety features in the system whidi prevents the VST MotOT fiom over 
kttdtog. 1^ first is in die Inqmlse Pim&f^ jNirite: whoi it receives a 
greater dian it can handle, the purifier aiitoniatica lly duas off. 

The second feature whidi prevrats dw ixiotcH- fiom oveikiading invcdves d^ 

switdies, 1^ anl VO. These swddies cannot bodi be up or down at the sanse tinae. 
For instance, if die VO switch is in the iq> portion, dien when you fiip the MO 
switch up, die MO switdi wiU au»snatua% be set to XJFF*. 
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Functtonsl Knowtote In Piobiem Solv&ig: Append li 



SCSEEN32F Questicin 

Tlie signal selected cai tte Ini^il^ Puiifo 

a: can be srat to moie dian one ^vioe at a time, 
b: cannot be stored widle it is heing used 
c:maybeiisediDxechazgetbe Tmoffsph. 
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Appendix in 
CfNnpcment Instruction Smois 



SCSEENIS 

Yon are going to be iiiti«tod to several conqwi^ 
SCREEN2S 

fif Diafino8ti«J>ay tto) Yeswitoy. you iiw tauiJii »ve^ 

Today. y<»i^ 

(else) Today. you wffl be lau^ several qwatii^proceAawf^ 
Yon ai ejq>ec»d to kam die states of the system's OHij^^ 
craqjonraewk in Aese aatcs. Ttomcnow. y^ 

SCREEN3S 

To chan^ a knob or swiidi. just move fl» moose pamar to ^ d^^ 
Mid press die left butm. If the swtaA does na le^wnd. just clM^ 

SCREEN4S 

Tbere are 5 different conmaente in tiiis system, and tii^ are: (1) a Tablogr^a) a 

V«S».C3) mta^Puri&r.(4) aVST»^ai^(5) severalVSTSwitdics, 
pffiomtae. eaiA irf these ^yst» cooqwnstts is made up <rf s««^ 
pans, and you win be intro&ed to an (tf diese. 

SCREENSS 

The Tinw" cm the Screen xq>res«« wires that cauie« COTTO 
wires orf die Scre««nyele«ikaiy. While tl»"ddc^ 
Inqnilse Power Sigi^ls. 

SCREEN6S 

Fuidiennore, dK value at <»c end <rf a wire wlU be dK same as dK value at die odw 
the wire. 

EN7S 



The Tabtogra* is a device made up erf 6 constituent part^Tl^w^^ a Sttfe ^tect OT 
s5^a) anEneigyC3oiwtcr.(3) anAh8M«toiNccdle.(4) aPennanem 
P0wcrTal^(5) an electrical phig and (6) dicTaOconnectOTjdug. 
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SCREEN8S 

DIACSUU4 T3tate.Switdi 

The IVd)li^aph receives its dMiriiy at tbe decBi^ 

^me^^m SwiiclL tf &ere Is etaik^ piesm post V, to wta 
isiathePFlRi&ioe pos^toa, ^cukiiyte passed fimpcrnVn) post "b^ Wtei 
infteHHab po^km, die s«Mi does not pass any decakdty. 

SCREEN9S QUESTION 

DIAGRAM TJ5t«B.Swiicfa 

The Taldogi^^ Seto(^ Swi6:h wm always ]»S8 electxka^ 
a: wfa»i in die positkm. 

b: if dim is ^oridiy at its V pan and it is in d» 'T" poatioii. 
c: if diere is etocddty at its V poft 

SCREENIOS 

mAGRAMTabtet 

Am^her pan of die tablc^nqph is tl» Penxianait Power Tftblet 1^ 

infinite number of panides diat are ccmstandy givhig olf bosign Raw TaMet Power. 

SCREENUS 
DIAGRAM l^teedte 

The daid consdnnm pm of die Tabtograj^ is d» Absofptk» Needte. If dm 
present at die ffeedte'S pon it can cnmire iBw power at its pd^ 
power om at pon V. If dioe is no dectik^ laesem at pott V, di«i die needte 
cannot c^mne <ff pass the raw power. 

SCREEN12S 
DIAGRAM T-Cooveiter 

The next part of the tabtograph is die PgwerQmveM.Tlie c o n v erter is acdva^ 

etectiicky is present port V. When acdv^ed, die convener taices Raw Td>]tt 
P&wer fioaa pon *1>*' and tnmsfofOB it ii»> an In^Dtee Eimy Sipal wi^ 
of 1 . The loBioIse Signal kaves die converter at pan V.udiere is n^ 
activate d»Kiwer Oonveiter, it win not tran^onn or pass a signal 
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SCREBN13S QlSBSTfW 
X3IA0RAM T-Goavater 

When aaivatcd, the TaWogr^'s Power Cowencr 
a: wffl lynFe decsii^l^ at port 

b: takes raw po^>^fiwnport "b" ami iraii&fonns and semfe it as Impolsc Energy to pwt 
c . 

c: does botb a and b above. 
SCREEN145 
IMAORAM lYi-Plug 

The TaWogra^'s final OHBtitueni is the TaOcxHmcctor plug which al^ 
toccmietttDoteiwp oiientt .TaOisaTH'Pligwfakfaaltow 
maW ^ twiwieetitmR- Thm in the diflgiBm above, piats '*fa^ V and "d" all iec«ve 

the value at poft "a". 
SCREENISS 

As a whde the Tablograi^ has two states. Halt and Produce, whkfa are set with the State 
Sdedor Switch, whoi in dttPncxto P posidia, ttoe is an biqnilse Signal with 
the vahie of 1 presem at the pom of the oomiecior dug. Itowei^, no sig^ 
jaesem mAecinnectiv plug wten the switch is in d» Hah H podtkm. 

SCREEN16S QUESTION 

Which ccmsdtna^ of the T)Bt^^ia|>h need dectzidty to wok? 

a: TIffi Power Coovener and the Absoiption Nee(&. 

b: The State Setector Switdi and the Pennaneitt Power Tab]^ 

c: the Power Cooveiicr and the TaO Connector Plug. 

SCREEN17S(^;ESTiON 

Which statemmt is fislse? 

a: The State SetectarSwitdidetgaiiBnes the state erf fee Tabh^n^ 

b:TheTd^)piyhcanconiiectto<^iero o n m one nt g. 

c: There is always an loopilse Signal at the TaO oomiectw plt^ 

SCREEN!8S 

AiKither conqx»em in tl« system, the Vc^etor, has 

shnilartotlwllBbkjgrn^'sMrts.TheVegetor'spaitsaiK aSniBSetect(v,(2) 
attEneigyOmvener,6)aScinner,(4) anEnagyBar,(S) theSetopButt«m,(6) 
an electrical and (7 and 8) twoconneMph^BcOandReL 
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SCREENl^ 

DIAGRAM V^JSiaeJwifi^ 

like ihe T^ddcwnA, ifae V^eior receh^ 

camecad 10 its ^ Sdem S«Ml ff diae is ^ciifadtsr 
wheatbesdector^setto'T'fMBoe .decsic^widiaviteof 1 spusedto 
pQR'1i\Siidaify,«iieBttes^cttrisiotf»'1t'^RsAaiB isosi&m aad tot is 
etaikity as pen V, elo^toiiy wiA a va^ (tf 2 is passed po^ 

SaUBENZOS 

DIAGRAM Veg^ttOe^wdtdi 

Wtei the State sekM is iotteH Halt posidcm* no etoctiidty is passed Ftixdieniica^ 
toe is no eSecfiridiy iB«sent at p«t V, liiai nm is pa 
seitoctof's po^tton. 

SCREEN21S (^JESnON 

DIAGRAM Veg.State^witdi 

Wboi etecoidty ispresouatpon V in die Ve^tor^ Sta» Setaor, 

a: etocnidty will always be jaesent at pon "b". 
b:dieit are date posib^ states of die V^e&ff. 
c: and die sdecKir is in d» 1(" po»tk», ^ciricity vahtf 1 is pass^ 

SCREEN22S 
DIAGRAM Eoagy3ar 

Tlw next cmsdtuent of die Vegm, die Eaagy Bar, is die itadt of many years oi incisive 
research. It is ma^ iqi c^v^peti^ matter to can be mmed to oiogy. This 
vegetaUe matter can only be stunned aflemiikb it nam be itcbaised 

SCREEN23S 
DIAGRAM Scasmer 

Anoto pan of die V^eior is die Seamier. When eteciilcity widi vab» 1 is latsem at M 
''c^ die scaimer moves akH^ die tTMdckft to nght . If diere is (diaiged vegetable 
matto* in oamKd widi its head, dien iBw aieny win be passed to post "I)**. 
S«ne^iing sli^y differem happt^ if dm & ^ctikfy widi 
pitsem at pon "c. In dus c»e, die scanner wiU move ak»g die traclc, and its 1^ 
win redtfD^ any v^et^ matter ft is in contact widu if diere is an energy signal at 

poitl)", 
Sa(EEN24S 
DIAGRAM Scanner 

If diere is no electxidty at port "c\ dien die scanner wiU stop nooving acios^ 

FuiihcrmOTt, wto djc scanner is ai the fer right «Kl of the tim;k, then die scanner 
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wm nvve badE to b^mnii^ of the track (i^ tbe f ar teftX If tfae^ 
signal jneseitt at poll V. 

SCREBN2SS C2UESTKW 

The VegBtcr^ scaoiKr 

a: aimnatic^ moves bade to the b^b^ of Ae trac^ wto 
b: c«i scan the Bmgy Bar sevend tknes berare lednxg^ 
c: nsist be hi OQDttct with veg^able msnff to pass raw eoeigy. 

SCREEN26S 

DIAGRAM Scaoiier.Sesiq> 

of die smml^ parts of the whc^ VST2000 syston is the Setup Bimo& 
teatro psi^sed, an electrk»l agnal is sent out pent V. 

SCREEN27S 
DIAGRAM V.Converttr 

Another one (tf die Ve^&^s cxmttitimits that is shmlar io tfaeTBUpgiq>h's is the Enetgy 
Converter, like the TaMc^i^'s WHwener the V^««H^ convwter b ac^ 
when efeciricity is piesem poft "d^ When aoivml widi an electiiral 
tte omv c iter tafcw raw ttiergy firom port "a", transfonm it into an Impul^ Enofgy 
Signal widi d» vahie <tf 2 1^ passes d» signal to pot ''c^ 

SCREEN28S 
DIAGRAM V.Cmvener 

The xeveise hiqjpois when d» ocHivater is Ktivated dectriciiy 

dns instance, if ffli In^olse Energy Signal is presem at port V, dira die ccffivene^ 
transfionm the signal uao raw energy ami passes it to {xirt V. 

SCREEN29S 

like noony other consdtuKits, if thm is no ^ctridty to acdvate die Fowiff Com 
no energy will be transfoniwd or passed. 

SCREEN30S QimSJlON 

DIAGRAM V.Conveiter 

Wben die Vegetof's converter is activated widi an etectiical valitt <tf 1, 
a: it transfonns an Inqmlse Signal into raw mmf- 

b: raw energy is taken fon port "a", tcansfonnrainto an bqiulse signal and passed to post 
c . 

c: the scanner moves fnas right to left 
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SCREEN31S 

The Vesm's to two constbimtts, tte PK> ami Rd pb^ alkm 

wiih other sy^emcxnxqxHttm&UlK&eTal^^r^'sT&Op^ 
TH-niig,sohcanixi8keftree(XB!iteciicmTheR^I^,i^^ 

OOP OCMWlOCiiOIL 

SCREEN32S 

When the Vcg^ff^ aastituciits m put ttfcthcr, the device has toe sates tl»t can be 
s^cied with liie^SdficiQr.Wkii^ the FtodnceP sta^ the V^iaa^ 
scanneri^ssesoverdieEQrasy Barmaid if the bar is chaxpd, then there 

Tmpnlw ^jnirgy Signal with vahie of 2 piBgHlt at the moomaOTXHmU 

SCREEN33S 

ThexevenehaimiswhendKV^misiiitteRediaiseR fii^ if an Inpilse Energy 
is presKit at tte Rcl ctmnector phig, tfiai tl» Scani»r will chax:^ Ac bar. 
ktts&ialtHalt H aate^theV^MwiUndthaxediaigeihebarnor 
produce an encssy agnaL 

SCREEN34S 

Remeinber that the Eiiergy Bsr (»n (mly be scaiised once fcr eneigy, after 
reclmged. 

SCREEN3SS QUESTION 

When the Vegetor is in the sta^ 

a: the Energy Bar will get dmged. 

b: an EMTgy Signal im^ be ]aes^ at the PK) plug. 

c: the scanner moves finom lij^ to left. 

SCREEN36S 

The nea coo^onent in the VST2000, the IflBRilse Pnrifo, las some 

mevious two craopcments aiui soac that aie quite diffexem. It has 12 oonstiment 
parts, wfaicb aie: (land2) aFbf«>4tocm)i/Si^FlKkiaiit,(3) asEnergy 
Q»iverttr.(4) a S^cttir Switxdi, (Sy al%ci&r,(6) aPowerSwitt^C?) an 
dectricalplogand^l2) Scf»necti]ri4ags,T[,VI,AI,VOattdm 

SCREEN37S 

DIAGRAM PPOwer.Swi«^ 

Similar to ti» state switches inixoduced previoo^y, the Impulse Puri^ 

Swi^ diat is coimected to an etectml ph]g. When the Bower SvMi is m the ''•I''' 
OS positkmanddmiselectxk%atportV.eIectrfeitywiU!lowtt>poit't>". 
However, no etoc^ity wis ftow when the switch is indie*'-'' position, if 
there is no ele^r^ present at poft V. 
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SCRBEN38S 
DIACatAM SoloP&ck 

Tte Photo-RecCTttr aiai ti« Sobr constitnems are cx»nectcd as csw maL If amligfat 
fate die mo4toccpw, h is fooned o» ^ Sfto PSBck nd is iwed xaw eaei^ 
to pern V. Rea&e tbat wto tl» nm b oot diiai^ 18W eseig^ 

SC3REEN39S 

To laake the Sim shine, jast piess in ilie '^unhise" bunoD. 
SCREEN40S QUESTim 
Hie Scdar Pack 

a: passes xBw enogy mily whoi tte son is sldidi^ 
b:diig^iecri%es«ailightMd passes it as l awena g^ 
c: stoies sonligfatieoaved fimn me Fhoto-Recqmsr. 

SCREEN41S 
DIAGRAM SP.Convcrter 

Like file fim rwc ctMX^onojts the Impulse Purifior has an Energy Couveiiei-. n» convener 
is aaivated when than is ^oricity at pot V. If activated, ti» ccmve^ 
tnuisfofm law enei;^ that is ment at ptm V and pa» it as an loqj^ 

with the value of 3 to pon 1> . 
SaUSEN42S 
DIAGRAM SP.Oonvmr 

If theit; is 00 mw energy at poft V or if there is no etoctxidty ^e^t m p(m V, then dtt 
ctmvertw will not tranrficHm or pass any energy. 

SC3(EEN43S 

DIAGRAM P,Selec»vJwitch 

Another new con^itoem is the Inqnilse Purifies's Sdector Switch. 

alVw fttt fmplM Sigml topaas finm rither Ae "d" the S position, V the T 
position, "b^the V position "c" ti» A posititm poctsiownt V.Fof exampte, 
when the Setet^ Switch is in the V posiM , an Inqnilse Signal 
port I)" to port V. 

SC3tEEN44S 

DIAGRAM P.Selectar^witch 

However, if there is i» In^ulse Sigr^ at port when die switch is in the V positkm, 
then no agnal will be passed to pon V. 
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SCREEN4^ QUESHON 

DIAGRAM P^dector^win^ 

Whea die In^alse INirifo Setocmr Switch i$ in 

c:BS^^iHBf»wto]»n Vinov^edanlnqmlseSignu a. 

SCREEN46S 
DIACHUVM Pnrifier 

Thencttc<»siittiempartofaielBS»lseftiritoisitt 

is caW activated when tfaeie is decir^ ]aes»tt at pCBt V. If sa to 
m^H immHw the Tmpulsg SigiMl jggsent at pofl V a«i pass it to port I)". 

SCREEN47S 
DIAGRAM Pioifier 

ReaU» that if tbere is 00 etectnnty at ptm V or if there is no sigiwl 
M>thing will be iHu^d IS* passed. 

SCREEN48SA 
DIAGRAM Puri&r 

There is a safety feature in the In^ilse Purifia'spiinfier which prevents tlie $ys»m from 
over loadh^. When the puzite receives a signal with a value greater than 3 at pon 

V, it automatically ^uts oS sod docs tiot rend a signal out port 'V*. 
SCREEN49S 
DIAGRAM PLUG 

like the ccMmecKv plup on the isevioos con^one&ts, the 11, VI, Al VO aid Ntt) ^ 
allow the I1191& Pwiffier to oomttct to the cMl»r cooqKii^nt^ 

SCREEN50S 

WbenfiiiK:tioningasa«»|)letBunittheliipilrePttfife ^ 
selected by the SeJector SwitdL lliis laundered signal wiU be passed t^ 
MO c(»necior plugs. If the i^hoio-Recq«ff is recovhM sunfigbt, the Iii^^ 
Poifl^s Solar Fa^ wiU generate an Impulre Eneiigy Signal wiA the value 
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SC31EEN51S QiSESnOS 

Whea the In^mlse Puxite is fimt^icmmg 8S a 

a: the Immdered signal wffl be ia«sem i» OQfy c»e of die VO 

b: tbe &m«lse Siginl ta be iaunlcred is itamm^d by 

c: tbe Pads can ahvays genenie a sigial wisch can be sdected by 

SwitdL 
SCREEN52S 
DIAGRAM TLSwitdi 

There are two (Cerent typ» of VST Switctes in ti» system. The ft^ is ui I-Type switch 
ctf wi^ diere are tee: Tl, VI ffiid AL Tliere are two oC c»b9, 0-Type> 
switch^: VO and 1^. tlVP« switdses, if tlm is an oaorgy agnai at pen '1^^ 
and the switch is bi die iq>TaO poidttoa,ti»nd» signal win flow fiian pan to 
pon V. likewise, wlH» in ttie ^wn m iws^kA, an oto^ agi»l w^ 
tan poft "c" to post V if diere is an Invitee Signal ]seseot at pon "c**. 

SCREEN53S 
DIAGRAM TlSwilch 

Wh«i in the positbn, no signal will flow to poit V. 

SCREEN54S 
DIACHUM MO.Switdi 

The O-Type Switch wikIcs in revose. Depending tqxKi tl»positic» of 

eneigy signal will flow ton poitV to either Kst Vices' Rd cn-pon"c'*down 

Mol Traeiunnide, if dwre » an Inpilse Signal jaesem M 
swis^isindiedownMcd po^ticm, d»n die signal wiU ftow ton port V to port 
V. like die I-T^ switch, m) signal wiU flow to pern or port V 
OFFpoation. 

SCREEN55S QUESTION 

1-type switch 

a: have two Inq>ulse Ei^rgy " wnxce** poms, 
b: have two inqndse Energy "desdiadcn" pom. 
c: have m In^ulse Emrgy "source" port. 

SCREEN56S 

lite laa compoi»nt in die VSTZClOO system is d» VST l^fotor. It is na«te iq> of 2 
ccH^tttOit parts, 1 the VSTIiuikatorand2 d» Mol cwnttctor ptog. 

SC3UEEN57S 

Like all die odier connector plugs, d^ Mol i^ug allows die VST Motor to connect to odier 
coinposirats. 
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SCREEN58S 
DIACmAM Ja^em 

The last Goosttoem to be exmuned is tbe VST In^^ 

signal nesem at poft V, a difficrait tetter idU app^ 

tftttt8&8lliasavahieof3,tfaeDaQ'^*'wini^ 

are: 0 (v BO s^aal - nodung in the imlteatcr, 1 • a "T* in die iii^^ 

in Ae kidlcstor. 
SCK£ENS9S (^JESTim 
Tbeln^cator 

a: always ^Kyws die san»toSBi-. 

b: xeflficts the signal present at die Moljdu^ 

c: reftas the st«e d d» Impulse PuriBBr. 
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Appendix IV 
Component and Fiinctiooal Instruction Screens 



SCREENIB 



You ait gcnng to be tmigbt abott the VST2000 Fewer S 

mimlaied(» the co mput er. Purmg the insmgtion^yro are eaq;^^ 

Slates rftiieCT8t«n'8ocamoitentsaid hew the coMM^^ 

Yon wiD 1^ team abcmt how an aierp (aignu^ and flows 6tnn an «iergy 

scraioe, pa^es tiatmgh the pisfte a^He^is a desdnaikm 

SCREEN2B 

Of Di8gnosticJ>iV thai) Ye^nlay, you were taught sevaalc^>enttmg pocetos fmr the 
VST200O systenL Today, yon wUl be asked 10 fix the sysiCT wboi U malfi^^ 

(dse) Today, ytw wiU be tan^ several operadf^ piooednres for die VST20(X) 
Tonionow, yoo will be asked to fix die system when it malfm»d(Hi5. 

SCREENSB 

To change a loiob or swiidi, jttfi nKwe tte moose pcii^ to die (lesired xegm 

ami press the left button. If t!» switch (k>es not respond, just click the left huttcm 
again. 

SCREEN4B 

A new Eardi vdiide has been itevdoped <mt die wof^s need for inoR ^Bcioit 
consimiing devices. This nrodm, VST200r), loolcs voy si 
vdi^s, but is quto difibem m its powo* siqiply sy^on. 

SCREENSB 

This devvx has two attractive fe^ur^ Hrst, it can recdve powo- finom diffoem sources 
while simultan^jsly stodng die eiKrgy. SeocKid, an owno' can easily omnect tlK 
parts c^the V$T2000 power s^y syston in diSer»it arrangements. 

SCREEN6B QUESTION 

One of the adxacdve features of the VSTUKXX) system is 

acitssimilariiy to othH- power supi^y systems. 

b: diere is just one Bxrangnnem to tte system. 

c: die abitoy to use aai store energy simultaneously 

SCREEN7B 

There are 5 different c o n yonen ts in this system, and they are: (l)aT8tdogi«^(2)a 

Vegetor, (3) an Impulse Purifier, (4) a VST Motor and (5) several VST Switt^ 
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RB&eniwc, cwdi of toe system cqn^wnsas is ina& 
pans, and yoB wOl be imrowed to aU of these. 



Tlie type of eoHgy that the system gewraies is j^mia^^ 
qfsiem coSqwiieito use etectridi^ 

SCREEN9B 

TT« •Tines" <m tte screen iqatsem WW that «»me« 

awirc will be the same as the valw at the other end of the wire. 

SCREENIOB 

InirflwnncHe, the "li^aer^ atoed wars fte screra cai^ 
"daiker" cotoed waes cany In^nilse powCT. 

SCa^EENllB 
DIA(»AM:FUJG 

OmsMvtim am i»«d in thissystem 

co^pcoem. SMar to wires, the value at tte V pert <rf a pl^ 

thevaheattiie Vpon. 
SCREEN12B 
DIAGRAM: Tti-Bug 

A smiter type phig has 3 ammscto igrts. J^^fJ^J^ ^n^^jSi^^ die 
coraeeto^pcmThnsmttecfiagfflm above, p«ls•^)^ c ai^ d aUrecwvcflic 

vah^iuport V. 
SCREEN13B (^JESTION 
TheVST2000syMi 

a: sKDcratcsctectrical power and uses In^mlscpoww to make Offistiiu^ 

b- ttnefBies famnte power «id uses dectridty 

c: Stfcwmeoor lAigs diat ate Ac vah»s passed betwerai fl» s po!^ 

SCREEN14B 

Tto«<rfthe5di&i«it«Hijpoi^intheWr^ 

Impulse Pteifiert PlK^Recqitti^kJlar 

vi^etw. Each <rfthe» source oooqxments gets its energy ntjm a 

SCREEN15B 

The Photo4teccptor/Sc^ Pack unit gets energy fam 

teS^SS^Manem fewer T&t; and ^ 
the rechazgahte vegesidde psxticles of an EMTgy Bar. 
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SCREEN16B 
DIAGRAM: miet 

The TailMim* wceaws its raw aiw fiwn 

^Stero of an infinite nuxnbcr of paitk^ that are ccmstm 

Tabfet Power. 
SGREEN17B 
DIAGRAM: Eittigy3ar 

TTjc Vmmot M its raw eoHgy fiOT m Ewrgy Bar. It B inadc^^^^ 

scanned toeiwgy. Tlife v^«^ nai» CM only be scamwd 

wfalcfa ft nmst be rectoged 
SaiEENlSB 

To make tte Sim shii» cm Ae Ph<Ho-Recq^, just press in the "Simdiiw" 

SCREEN19B (^JESTION 

The Tablograph,t!» Vector and tl» Solar Padc 

a: are d» 3 destination compo n en ts erf the system. 

b: tlKir raw encfgy fiRnn a F&wer Tai^ an Ei^rgy Bar and the »m s rays, 

leqictively. 
c: gttdi^ raw qaigy fsoxn similar me dim ns. 

SCREEN2QB QJESTK>S 

The V^etor's Energy Bar 

arcanonlybescasBiedonceailerwhidiitmostberectoged. 

b: is made 19 of an infinite mfflto of pntkOes diat ate coQStantiy giving off 

c: can be scanned nany tiin» belae Mii^ redn^ed. 
SCREEN21B 

The flaeeswaBecuim KM ien ts have several mnilarc^ 

Switt^fa cr Ftywer Swi^ wfak^ receives decaric^ fiom an dectncal p^^ 
Dqioiding vpcm die po^tk» of dffi switch this received electrkt^ 

bepa^dby the switch. 
SCREEN22B 

Tlie Ta^MT^'s State Switch has 2 positions. W and 
andFrodnce states. 
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SCREEN:13B 

DIAGRAM: T.SaitSsna± 

The TBl^>ffr^ receives its dectricity at the 

Stale Sekm SwiidL If fbere is decid^ {BiKauat 

is in Fn)diKe pofifa^ de(«ck:ity IS 

in dtt *ir Hab poi^cn, ti» swii^ does iiot pass My deciifeity. 

SCREEN24B (^JESTK^ 

The Tabk^rq)h*s State Swittdi wiU ahvays pass dectiici^ 

a: wtoi in d» "T" posisioiL 

h: wfaeneve it itoetves ctaiic^ finmi tl» dec^TB^ 

c: if it xeoeives electiictty fiom die electrical plug aiKi it is in tfa^ 

Sa(E£N25B 

R irmiari y, the Tmpulsft Purifier hfls a PowcT Switdi widi 2 positkas: >''ona&d''-''oir. 
SC3(EEN26B 

DIAGRAM: PJ^Ow^witcb 

The In^Julsc Purifier has a Power Switch feat is cfHinccted to an deoiical plug. Wten the 
Pdwer Switch is in tl» on pc^tiai and thae is etecttidty at prat "a", dectricity 
win ftow to port '1>^Howevar» no etecti^wiB flow when the switch is in the - 
" off portion, or if there is no etectridty faesent atpcst V. 

The Vegetor has a State Switch, nu»^ ISk the TsUogiiqjb's, hut tl» Ve^c^ 
additional posito« "R", which ca T CSpo ai te to the Rechaige state. 

SCREEK2SB 

DIAGRAM: V^taie^wM 

like dieTablogrq^ the V^etor xeoeives its dectiki^ at its dectrical ]diig whi^ 

coniKCted to die State Sdector. ff there is etocnkrity ]aes^ at port V, then wto 
d» selectOT is sa to T" Pto^ , ^ctridty widi a vahie (tf 1 IS passed to port V. 

SCREEN29B 

DIAGRAM: Veg^tateJSwittOi 

SinnUi^. die sdector is in d» "ll" Rediar^ positioD and dm is dectridty at ^ 
V, electricity widi a valt» of 2 is passed ID pon ^>^ FuitbeixncBe, when d» 
SelecKir Switch is in die Hah positknu i» dectridty wiU be passed 
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SCREEN30B QUESTON 
Tte Vegetor's Sm^ Switdi 

a: is an^ to the lUstognqjb's State Switch Ittt ihe Vege^ 

position, 
b: iffls caiy 2 possSiie mcs. 
c: can pass dectxidty with a value of 1, 2 cff 3 . 

SCREEN31B 

As prevkxisly meiitira^ each ^xacc coaapOBiait gens its raw energy ten a dUreieiU 
imdiim Ona agaiii. tii«e s«ffl*8 a» the am'i lays, ibc 
and tlie EMigy to. Each scarce ooiap(»snt has a ocmstitiM to 

omgy. 
SCREEN32B 

There are 3 ''camoring*' constitittnts in die systoa (1) The In^^ 

Recep»sr hiings die nm's rays to die Scdar (2) T!» Tal&^r^'s AbsQi^^ 
Needte jacks op energy ton tl» I\iwa: TbI^ And (3) die Veg^ 
catafyzes die veg^alde matter die Energy Bar. 

SaiEEN33B 
DIAGRAM: Needle 

Raw Tat^ FlDW is c^mired 1^ die TBbtogr^h's Absor]»km Ne^^ 

receives decti^ ficm d» lUslqp^'s Sttie Switch at pon *1>^ it can 

raw pcwer at its pditt and ]»S8 die pernor ma at pcm V. If dm is no electricity 

prKoit at peat "b", di«i die iwcdlc canncrt c^mire or pass the raw power. 

SCREEN34B QUESTION 

The AbsorpdoD Needle 

a: capmres raw eneqy fipom vegetal^ matter. 

h: is tte bopalse Purifier's captoring onistitimttL 

c: c^miies raw pom* at its pomt i&n activated by ^ctrichy fitom i6 

SCREEN35B 
DIAGRAM: Scanner 

Similarly , die diarged parti(^ ctf die Ve^ft»^ Enei;^ Bar aie ciqmed by 

When die Vegetor is in die ftohice P state, die Scamwr receim ^cii^ widi 
vah» 1 ton die Veg^s State Switch at port V. In dds state, die Scanner moves 
ak»g die track left to ri^^t . If die Energy Bar is diatged, to raw energy 
passed to port '*b^ 
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SCREEN3® 
NACHIAM: Sc&BWi 

When dse is in ti» Rfidim R fiatt sraiKddfig cfi£^^ 
Scaimer is ai^ivaied by die V«s^oi^ Si^ Swiidi ^ctri^ 
V. In tins case, tbe Scmer win move akngite tr^ and lis 
the Eoeqy Stai's vefetibte n^ter via port "d^ if tim is an eneisy ng^ 

SCREEN37B 
DIAGRAM Scanner 

If ti» Scamer iecdv» no etecti^ fira die State SiM St non V, dien the Sc^^ 
stem niovingMTO8sfl>etia«. Funhennoi e,wfaCTti» Scanner teat the 
ctf the ti^ to the Scmier win move back to tte benomng of the trade O-e^ 
to tefi). if ttae te an electzical ^gnal present at poft V. 

SCREEN38B 
DIAGRAM: Scanner.Setiip 

Tte Scamw xeceives its seoq) rignal frrai erne of tiw an?^ pam of the wh^ 
ostein, the Setiq) Butttm. Wtoi this bottim is jH»ssed, an etorkal sig^ 

outitsponV. 
SCREEN39B 
DIAGRAM: SdaiFack 

Tte thhd "c^mdng" coistitoem in the VST2000 nrsiCT i^ 
ooitr&simS^htoth^ 

passed as law eoergy to pon "a". Realize diat when tte sim is mft shining, no raw 
eneigy te passed. 

SCREEN40B QUESTION 

DIAGRAM: Scanmr 

The V^etor's Scanner 

a: wiU xediaise the Eneisy Bar if diere is an emgy signal at port V and the Vegeto^ 

die RechaigeR state, 
b: will always pass raw «»r^ when in die Ppodoce P state. 

c: is activated by the Setup ButtoiL 
SCREEN41B QUESTION 
The Sdar Fade 

a: stoits mnM^xeceived fitom dw Wwio-Recq)ior. 
b: dire^ receives sunHgitt and passes it as raw energy, 
c: passes raw oiergy only when the sun te shining. 
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SCREEN42B 

Ate die eaeigy souim are captiaed 6^ seed to be tw^Di^^ 

aocoD$i^ this ^tii a Power C3(mvetfar. This device omvem the ca]»nitd xaw 
eoem so tint die oiergy to oooies fipom each of die scMm 
aias^fonn: an bi^idse Sigmd. 

SCRBEN43B 

FudCTioic^cachc wv encrae a tesmlagidseSign^ 

Tal&ya|di'scoi >ve rter « e a iesasig»ialwithvaliie l;d»faynto 

co Q vc n n ; a value 3; and die V^^Pf^ c onve ner cicates aa mqtoe signal with the 

vBliie2. 

SCREEN44B qpESTON 

Each sotBoe ccxnponent's converter 

a: iin^iKnis deiarici^ ii^ m Impulse ^gn^ 

b: creates an Inq)ulse Signd «vids a dififersu vah^ 

c: c^^ures and transficmns raw enogy from difi^nrat mediums. 

Sa(£EN45B / 
DIAGRAM: T-Oravefler 

Tte Tabk^raph's Power Convener is acthraied by el^^ 

SCREEN46B 
DIAGRAM: T-Oonvener 

Wto acsivaied, tis Convener takes die Raw Tablet Power it lecdved ficm the AbsorpticHi 
Needfe at port V and transfonm it into an Iminilse Eneny Signal w^ 
1 . This k^ulse Sigmd is passed to d» Tabk^rqdi's TaOcof^^ 
V. If diere is iK> elecirid^ to activate die Power Gonvemr, k wiU not tiansfiann or 

pass a sgraL 
SCREEN47B 

When die consdomits of die Tablogimb arejna to^dier, die device has two states. Halt 
and Pkodoce, which are set widi the State Selector Switch. 

SCREEN48B 

Wten in the ProdiK^e P state, die Absoiption Needle, which has been activated by die 
Selector Switdu captmes benign ei^rgy from d» Permanent Power Tabiet The 
Convener, which has been activated sunDariy, tran^nms die raw energy, which is 
d»D passed to die TaO connector plug as an inqmlse Signal with devalue of 1 . 
However, no signal is pie^t at die 1m>c(Hinectorphig when the Tai^ograph is in 

die Hah H state. 
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SCRE0WB 
DIACmAM: V.Oonvoter 

Uks tiie T^blooqih^ Ooavemr. the V^eioi's GcH^^ 
itoeivsd fiom ks Sate Switch at port "d". 

SCKEES50B 

IHACS^AM: V.Gonverttr 

Whenactivatedw^anetoiicalvatoeftf 1 die VMorisiadiel^^ 
GoBvcner tidcBs tl» nnv eiMf» k leocived nam die Scaimer at ]^ 

Sigiial is passed to dieVegm^ no coBiMor idog fip^ 

SCREEN51B 
DIAGRAM: V.Oonveiter 

electi^ widi die vabie of 2 at «m ''d". In dlis b^taiK^e, if an Ii^^ 
Signal is reoHved finom the Velars Rd uMu»ctDr idug atpcm 1?", flien the 
Ooiiverter tre^foinis tiie apiu mto nw eneigy and passes 

Scam^ fitxD poft "a". 
SCREENS2B 

If dieit is no electiidty fiDm die St^ Swiich to aoivate d^ 
eneisy will be tnusfomed orpaned. 

Sa(EEN53B 

Wten die Voter's ccfflsdtiKats are pm to|»her, die (tevic« has dm 
selected widi d» State Setaor SwddL 

SCREEN54BA 

When in die Fkodtice P state, die V^»ot^ Seamier, wlu^ has been activated by d» 

SdcctOT Sw^, Msscs over dw Enagy Bar and cmmupk the raw aiwgy if the Bar 

is diaiicd . Tlie Ccmvater, whk^h is also acdvated by die S^c^ 

txandbnns tin raw energy, wfaidi is dien passed to die FkO connector {dug as an 

InqHilse Signal ^Mdi d» value of 2 . 
SCREEN55B 

The xevene hmnis when d» V^sttsr is in d» Recharge R Aaie: if d» Conveittr lecd 



Impulse Eoeigy mto raw energy and pass it to die Scimi»r, wfaidi dien diarges the 
Energy Bar. As in the Produce state, the Qmvmcr and die Scania arc activated by 
d»Sdector Switch. 




ERIC 



64 



Functional KnowisdM in Pttlbkm Sotvtng: Append IV 
J. a GfBOTO «id D. B»asr 



SCREENS6B 

Wlmi m filial, Hah H siaie, ti» V^etta- wffl father lediar^ 

SCREEKS7B QUESTON 

Tl» Ve^^isdiffom&tmitheTablogiaphbecasse 

a: the V^Btor passes an inipalse Signal to iis ocsBwrn 

b: die c» leciiaBe its souroe of law eoefgy ^ tba Bi»8y Bar). 

c: the V^etoi^ cqttQring consdiitem and Coiivefter a^ 

SCSEEN58B 
DIAGRAM: SP.Oraveiter 

I Jkg the first two cono p o aM i tt s tt« Inyulse Finite has an^E^py Ooavcner. The 

Onn^rter is wmvated wto it receives ^^trkity from m Power Swisch at pert "c". 
If activated, djcCcHwcrtCTwrnake raw energy received fixnn the 

ttnA tranfifonm kHita m isqjiilse Signal die valueof 3 . The Impulse Signal 
then teaves dte Ocmvener at poft *1>^ 

SCREESS9B 

DIAGRAM: SP.Oonveiter 

K die Converter do» not receive electrictty from die Fbwer Switch u 
Ccmvcrtcr will not transform or pass any energy. 

SCREEN60B 

Energy fiom die TaW(^raph and the Vcgctor are pasod to die Impulse Purifier alon^ 
extenud Ikes. The S(^ Pack a pan of die In^idse Punte, so its eneigy Is 

vessed intcsiudly. 
SCREEN6I6 (^JESTION 

External lines are i^eded to i»ss oiergy to tte Inqmlse Purifier fican 

a: die Sdar Fade and die Ves»or. 
b: die TaUogmdi and die Solar Pack, 
c: die Viator and die Taldogi^Qih. 

SC3(EEN62B 

The T^d33(»rB]di and die V^Bior connect tt> die extenal 1^ 

T^ograrfj has a T^TaW<^;r^h Out connector phig while die VcgctDrhas a PlO 
fttxtocc Out connectOT ping. 
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SC3(EENfi3B 

ttiadMd to tte Puii&i^ i^l^^ Tbe Pafite has 3 ii^ - 11 
Tabb^rapli Id , VI Vegeter In and AI Aaxilsary In . 

SCREEN64B 

eadi iiM idng iline is a swUdi that fteieimto 

Oie^i^ta 11, VI and AI fiwisto diat c(xieqK»d 

plugs. 
SCREEN6SB 
DIAGRAM: HSwkch 

llic IL VI and AI sw&dics are aa tbc san« kiwi <rf switdw an I-iypc 
recdves an totalise Sigffld fiimi the IWicffli^ 

m)«>po8itkm,dwntiiesigiHawfflfewftwnp(« VioM"^ -^^^^^ 
wfaeninthe<townposhionPiO,«ienaiy^gBalwiSS^ c toport 

"a" if an Inpilse Sif aal & received fimn Oie V^etor at pen V. 

SCREEN66B 

DIAGRAM: TLSwitdi 

Fmthennore, wiien ti» switch is in tiie C»T pootkm, no sig^ 
SCREEN67B QiJFSnOti 
The H, VI and AI switctes 

a: coire^ond to the Pmite's output 

b: can recm a signal fiom either the lU&^rai^ or the Vegetor. 

c: wiU pass a si^oal when set at any positioi. 
SCREEN68B 

The Setecttir Switch on d» Impidse Pisifier itoenmnes wls^ ii^ 
llie Sclertcr SwittA has 4 pc^tiias: "S" «OT Scdar PW*. *r 
fos Vegetor and "A" for Auxfliaiy. 

SCREEN69B 

DIAGRAM: P Jdectts^wieA 

The Selector Switch's poriiicms allow an Inmalse Signal to pass fiOT 

position , V tfc posltkm , T)** the 'V' positkm « V d» •'A" poat«» pcms to 
port V. exnn^ when the Selector SwisA » in the V position , an In^Hilse 
S^nal wiU flow frtMD pert 'I)" to pot V. 
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SOOBBSTQIB 

However, if dm is no lapdse Sigoal « ]xn V wben tte 
then no signal wiUte jessed to po(t V. 

SCKBENllB 

Because die Solar PiMdc is c»imectBd imanaOy tt> die Inp^ 

Swiscli is in the "S" po^tkm. it ahvays sdects the signal from tte 

SCStEEN72B 

DIAGRAM: P.Selectar^wi»^ 

Tliecto3|»sitfoitt-n^'V'and"A"- coneqKMd totfaeiiq)ttnhi^ 

Setting the Seton Switch R> one ctf ii»se pos^kms d^cmm^ v^ik^ iiq»m 

signal shraki be puH&d. 
SCREEN73B 

DIAGRAM: P.Setector^witdi 

ItisinyortatttoieatothattteTabtograahortfaeV^eior 

iiamt pings TI, VI or AI . Thi», £m is a coir^ootoce ba«^ 
swiidi and an ii^iit settii^ die S^cttr Switdi to e^ t^ 
po^to oidy dMinmes whidi iflfxn i^'s siginl iraiify. It itoes not 
a paitiailar soinoe conqjonem eicqx in me case of the s^ting^ 

SCREEN74B QJESnOS 

The Tablf^n^ih signal wiU be forwanSed when i» eioen^ 

a: die anxiliaxy iiqmt {dug and d» switch setdng is *Tla^)gr^d>^ 
b: die Tablosrqih ii9« phig and die swi^ is sa to 'llii&^rMi". 
c: die TBl^gn^ih iiqim {dug and die switdi is s« anyvtoe. 

SCREEN75B 

Once die Inmolse Sign^ is leceived by die hnpDlse Ignite it 1^ 
which is anodier ccmsdnioit <tf die iaqndse Pnrite. 

SCREEN76B 
DIAGRAM: Purififf 

Ul» a coovtner, die imite is only activated wha it lecetves eteoxicity fi^ 
Switch tt pon V. When acdvattd, die pnifier win laiffider die Iii9^ 
xecetved fiom die Sector Switch at port V and pass it to die VO ukI ^ 
coni»ctt» plugs via port "V*. 
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SCREEN77B 

When fm^tiomiffi as a oonaDte the Iinind^ 

sdeOBd by Sdec» Switch, ttis tamidend iiiB b passed to d» 
MO c oune cKg phigs. g the Pl»a>-Rece|yair is recdviag snnK ; t^thclnyulsc 
Puri&r's SolBr Fa^ wm gomie m iii^>iii8e Eiiogy Si^^ 

SCREEN7SB QUESTION 

When the Impulse Purifier is functioning as aconyleie onit 

a: the latBidered signal win be prcsem at €»ly cne of die VO or ^ C(»i^^ 
b: the Iimnilse S^nal to be laonieied is dM^^ 

c: the Sm Fade can ahrays get^mte a signal whkh cffii be selected by the Selem 
Switch. 

SCREEN79B 

The launched signal is passed £rcnxi the Iminilse Purifier tfaxoi^ extCTial lines. These 
oiqim lh»s coomct to die Inqmlse Purifier via the Punfier^ ca^^ 
Wtgiesm Out and MO M(^Gbt 

SCREENS 

Sixmlar to tl» Inmilse Pori^s ]diigs, die oiit|mt idup 1^ 

swxttdi^^Tbe» switdies. MO and^VO, aie bodi O-iype swi^^ 
(tennine die desdnat8»i of d» lanmiered eneigy s^ikL 

SCREEN81B 
DIAGRAM: mSwi^ 

The O-Type switches weak in levwse when cw np a re d to I-TVpe switches. I>q)eodiiig upon 
die postto of die swi»^ ni eneisr signal win flow fit»i pon V to ddm: pon 

'1)'' np or Rel position or poft Vdbwn or . 
SCBEES92BA 
DIAGRAM: MO.S«M 

FOTCxanrolc, if die switch itcttves an Intake Signal and die switdi is i^ 

posidoo, dien die rignal win flow fitwn ptHt V » port V. lite die I-T^ 
iK> signal win fkm to port 'I)*' or port "c** wh» d» sw^ is in die (X7 po»tk>» 

SCREEN83B 

Then are two possible desdnadoQS for die lanndend Iinimk^ 

and 2 the Vegetor. Recan diat an atoa^ive featme of dds system is^tt h can 
ffryrmltimftrm&ly nse and store tsaaey. The Storage device in diis sv^on is da 
Vegeiof's Emigy Bar. So in adt^Q to or instead of pas^ die agnai to die 
motor, the energy can be sent ^oro die In^mlse Purifier along some external cal^ 
to die Victor. 
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Tte VST motor receives its rMTgyfinwn Ac In^^^ 
itslMiicataris. 



SGREEN8SB 
DIAOEtAM: Incficaiar 



TTie VST Indici^ shcm the kind signal bemg 

ilKvali^afilKsignalpcsemmiwtV.aififfactt 

Iiidica»Rir€xain!^ tf ftc ^ has a vato of 3. ^ 

Indicator Otto values aic:0<Fnosigial-noftinginthclMK»Jor 1 -an^mojc 

Indicate and 2 - a *^ in the Inttotor 



SCREENS® 
DIAGRAM: Purifier 



Thewaietw safety fcanaes in tte system which inevaas the VST Nto^ 

kMding. The fim is in die Inroulsc Purifiei's iHB^ 

a value greater dm 3 m pot a% the purite aotomaticaUy ^ms off. 

SCREEN87B 

The second fcanw which prevents die mow fero ov^»ifing imfi^ ^ 

switches. MO ami VO. Thwe sw&te camwi bcA be 19 or diwra tt ttesm^ 
instance, if dtt VO swildJ is in d» 19 pootW to wto you flq) d» MO 
s vitt^ up. d» MO switch win automatfeaUy be set to 

SCREEN88B 

The VST system can also st(w die Mrificd fflgnal by SKidkig it to die V^^ 
recedes dds fflgnal its RiS l^g. tf&V 

Sti^Sdec«v Switch is s« to R), die In^nbe Signal recdved as die Rei plug wiU 
be passed to dte Cbnvener. 

SCREEN89B 

Tte w>w aaivattd Owiveiter tiansfoims d« Inmube Signal into r^^ 

to die Scanner. Hm^. die Scanner, whid) has also bera acdvated by die Victors 

State Selector Switi^ I»sses over and recharges die Btei^ Bs's vegetable inatte^ 

SC3(EEN90B QiJESHOS 
Hie indicator 

a: confirms die signal being stored, 
b: diows dto agnal leachi^ die eng^ 
c: i^Iects die st^ die Impulse Purifier. 
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Appmtiz V 
Day-1 Instrnctions 



TASKl 

TASKl : I%8t t[%de d» 1^ switch to tbe Nfol pofi^icm. 

Neja fim Sinmidse F&ri^s sw^ to "4-% aid liia) m tiie 
SwiK^ to '^^l^ shcmid msw be an "S" in tfie VST 

TASKa 

TASK2: tt)gg^ the MO switch tt> d» posticm, aid tl» TI sw^ to 
ffip tiie Inanilse Purificf s switdi to >^ aiMl tim 
Pm tiie l^^^i^'s switdi to Tteie shoaM now be a i^ 

I&dicaior. 
TASKS 

TASK3: 1%8t toggle ^ 1^ switch tt> tl» Md poatk», and die VI swtfi^ to FK>. Next 

fUp the Inqiolse Porifiei^ switch fi> "•f% and thoi 

akk in tte Veg^s T" boiu The Scanittr dKTold Stan oxifving. a^ 

now be a "V" in the VST Indkator. 
TASK4 

TASK4: tt>ggte the switx^ to die M(d positkiiu the VO to Rel and d^ 
PK>. Thai dk:k in die Simdihie l»ittim. N«a flip die Inoi^ 
V", and dien ton die Sekctor Sw^ «> *'S^ There sbonhi now be ffli in die 
indicattff. di^ h) d% Vegm^ box (d» Scam^ sfaoold Sim nKyying). 
AitertheScaiaierg^K>die£tfri^dickindieV^^sT^box,inessits S** 
button, and dien turn d» Inipolse PmifiCT^ Selector Swit^ 
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Appendix VI 

Attgraented In^c^: B/lalfttnctiiHis of Componoits 



SCREENIM 

Now you are going to be innoduced to dm vaikNis uaHaaakm that have been known to 
efiiect the VST2000 syston. Unfbitmuaefy, almost eveiy ^ 
snscqitiUe 10 prol^ens. 

SCXEEN2M 

The simplest malfiinctk)ns occur wh«i a wire iHtaks. As you can imagii», when this 
bi^jpens die vali» m oi» end (tf the wire is NOT passed 10 ti» od»r rad of ^ 

S€3(EEN3M 

The 3 state switches an M in similar ways. Soinedines wi^ diese switch^ rdc^ 
ek(^^aty and are in a Slate diat usoaSy passes etoctr^ (e.g. V** and *T"), no 
electricity is pasMd 

Sai£EN4M 

DIAGRAM PJ^owo^witch 

F(7 eiuux^ile, if die Inqjulse Purifier's Power Swk:h is lece^ 

the switdi is in die posidon, dien no electricity wiU be present at pmt 'I)** whe^ 

die svidtcfa is broken in diis manner. 
SCREBN5M 

DIAGRAM V^JtaicSwitch 

White die V^eiix's Siatt Switch can M tike just eqilahied, it miQr al^ 

manner. When d» switch is hi d» Rediarge, po^tk»* diere may be an 
elecirical signal widi d» vahie 1 insead of 2 at port **b'*. 

Anotbcr set of failures effect the Power Cwivatas. Whei these fail ores occur, the 
U Mi ve r tas do not pass any Ihqmlse Powctcvto thoi:^ they are activated. 

SCREEK7M 
DIAGRAM TLSwitdi 

The ^Type VST Switdies hav« beoi known to fiul also. When di^ swis^ malfiincto 
the signal fiom bodi die "b" and V poits fbw to port "a". This causes die vahies 
of die ports to be "added" and smt out port V. 
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SCXEEN8M 
DIAGRAM TlSwiidi 

Rir cxans^ when si^is "tq>^lffld tf to and 
SCREEN9M 

ftow. However, swwtmcs after over nse. the 
SCREENl(»vf 

DIAGRAM P.Se}ector.Swilch 

For^aini^theagnalftoropatV 

^Siion, the agsai firan U«h peat "^y^y«;^?^,^J^ZJt^^^ 
portV wm tlSbc &c sum of 4c vah^ of the agnals 

SCREENllM 

There aie also scfflic that h™«»5^ 

Recqii0r inivW <firty «rf the Solar wiU be unabte to 

F^mMcftteW^y Bar's ^^^etahlc inalta 
bexechaxiged. 
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Appendix vn 
Diagnostic IiKbracHoB Screens 



SatEENlD 



Ycstcixiay you teamed several q>eraimg proccduies for the VST2000 sy«em. Today «^cn 
yew aie asW to pet&nn tade, the sy^m is mjMjj^^ 
aie graig ID tiy to figure om^^udi ported tl»VST2QOOs 

SCREBN2D 

There are two things &at will help you figure <nit what is wrong with tlw system. 
SCaiEEN3D 

The fiist aid in fignring o« tte sy«enj's p«*to is by the Pan Ii^^ 
<tone prising the mouse's RjGHT l»ttin and nxn^ 
the synem's paits, aiui ften r^amg the button. 

SCREEN4D 

The Ito Injector "window" which igqjeais contaim 4 things: the nanw of the 

of the object's pcms ami ttte valnra at tibose pons; the object's diagnm; and a 

"REPLACE" bmfim. 
SCREEN5D 

My Mc ofcte win nalfiia^ m a time. So when you di^^ 
Imita part, yoj (»i replace it by clkddng m die '1^^ 
then have to ^nmstrate thM the system has been fixed 

SCREEN6D 

It is very co^y to xn^ace an 6b^ and so you should have a good reason for 
paxt llMf^Jie, before you ]»»s the REPLACE butu» 1^ 
you warn 10 iqilace die ol]^ Also, you dimiki state 
after die replacmmt is complete. 

SCREEN7D 

The seoHid akl in l»li^ you figure om die malfimction is fliat you wffl 

procedure one mat you teamed yesterday) dat »)t worldly oonecuy. Y 
should set d» swittdses fiH- dns task. However, ft may be he^[^ to try oUier 

settings ami procedures to locate die mtdfiiiKtioQ. 
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Appendix Vm 
Diagnostic Task Descriptions 



Taskl 

FlBic Tafalogimii Siatt SwM 
NbOfiBKlkm: NOFLOW 
Type:Swilcii 

IftDceduic: S - (TlBsk 1) 

By mpiykg Att 2 (V w/TD tbe MP can qoiclcfy be xntoced » incli^ 
just the consdn^t pans (tf tiie Tablc^rash. FOTwl»tcvCTpartoftteTald<^raph 
iscfaoseawiA&i8MdFMrt,diereii^M0^piimttatw Scan 
thm fidtow Oe nia&^i^kn 1^ to d» TSS wmi^ (wh» in the po 
wiU have a 1 its iiqnit pot and a 0 at to oiflpiit poit 

Freqitti^ Rrol^nsi 

• (AU) If Att Let 2 is nm qqpJ»d» then the MP will not be reduced as a 
8s Miitpd sbovc* 

• (C Sid S sroiqis) S may not have oxHigfa fiim:tksn^ 

Almate CmatoTB and wUl have to Stan by osbg the Pan Injector 

• (AD) l)iis^ tiie fim task, «d saigas have sen the Plan Inq)ector befoR 

md have a &de tronlte get^ nsed to & 

• (C and F giDi^s) Sdiiects witim ti» omipoaem iitftannask» have n^ 
individiial rans, pons Iff pern vahies beibie, and b is liicely to they will have 
tmui^ mMKiRu^ng ^ "iBBnhecs" diQr see in the ii^xa^ 

• (C and F groins) As ffii ext»tion and becaii» ctf the pievioDS noWon, die 
same solyjects may liave a Imid thne iimpii^ing what to do 0^ n^ 

MP) with die infbnnatkn shown die In^ePBff. 

Ta^2 

Part Solar Psck 
MaUuncdon: NO.CAFTURE 
Type: Fun c tiiHia l 
Day 1 Rnocedme: S - (Task 1) 

OpdmalSc^mion: 

By q^ying Ait I (V or T) it beomi^ qspaiem (because the alternate 
letter wul ^n^ear) that d» problon must be somewhere in die S<^ P^ part of 
tho TnyniMPtirifier. The MPcan dffli beiefh^tttinchicte jnstdie ScdarPftck 
by correct kueipredng d» Ii»pect Rnrt operatir (fo^^ 
to the S^. 

FitqiKnt FroldenK: 

• (C and S gfoiqis) S may not have enon^ fimcdonal kiK]wle(^ to ^qdy die 
Alternate OpeKtfors and will have to Stan by oshig die Pan Inqiector. 

>(C and Fgionps) Sublets withom die c o a swn e m infon^ 

dns intaiseting what to ^ 0^ how to a(^ d» MP) widi die infoim^^ 

diown tte Inspect. 7j 
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Task 3 



FtftVI-FK) 
Mdfiadkm: BROKEN 

Eiiy 1 Ptocofase: V - Cni^ 3) 

Qptsxial SolotXHi: 

The Att opoRftiir (V 1^ AX) wffl insnedisidy le^^ 
ii^ukjiistthe VIswHc^ and itsorameoiiig wir^ Oncortwo fespect I^rts 
wffl show that iheVI^Wwke is matf tactk w^ 

Freotieitt Proldenu: 

• (M) If .\lt PMfa b not ai^^ to die MP iiMdiMte the 

snMccta havf a hwd timp imiteifflWMl^ng 1**^ cimipm^nL Tins, aiti^^ (fa> not 
ap^^ use die fiomeciar oooec^ to & V«geior. 

• (Ip an^ S wwips)SmayiM^tevecnoiighfimctiimdto 
Aiteniaie (^emn mid W01 Inwe to stait by nshig die Inspem 

• (C andF groups) Sid>^cts widiout d» coo^xm^it infoination may have a hard 
tin^, inta:preting what to (k) (Le. how to adjust die MP) with die mfbnnatkm 
shown the Inspector. 



Task 4 



Part: Energy Ear 
Malfonctkm: mOIAROE 
Type: Fkm^ional 

D«y 1 I¥ocedure:5 & V - (Task 4) 

Qpdnal Sohaion: 

The fiist pan ctf dus im)oednie where an "S" i^qiears wiU xeni^ 
Inpibe Purifier fim die MP. The Att Mb operator (Vw/n or AI) will d^ 
showduad^pnddemiskicatBdind^Vegeior. Byrealkii^^theproUem 
ocmki have occtmed during die '^isdiaiie put of dn piooemire, liw next step is 
to trace die '^recharge simal** dnoiuh & V^dor wim wveral 

(Reafize diat die Alt Pmmraior^ 

locatim die nBdfimcdon.) This win show dot die 

Bar tot nM redm^ng it 

^rpQ^Qtt jftobtensK 

• (Ah) The Vegetor is weU underMd by nx»t sofc^cts* and tradng si^ 
tfaroagh dns component often tntfrnidaiw ailgects. 

• (AIl)tfd»sub^ does ncK realize dm d»piobiemcouki haw occuneddu^ 
die "rechaiie'' p&a», dien it win teast take him/her a ^11^ 10 become a»^ 
ddspo^l^ty. Ibwever,s(8Besidriectsniiqr never realize dds. 

• (C gioim) & is nio^ diat a sniQect b dds gromi does not iBK^^ 
^nposr <^ dds promnre (i& ditt the Sdar I%dt i^ 

Vector). llB»,&8nbiectnaayn(»nodceapn]|]ionevenifs/he8eesthe 
"empQr** Enei^gy Ba. 

• (C aid F gifx^) Sid)t^ct8 withom the componem infixs3atk» inay haw a 1^ 
dme hitopiedng what to do (ie. how to ac(^ tte MIO widi die infonnadra 
shown the Inspector e^iedaity die Nff inchides the VegMff. 
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Funoiionai Knowlettae in PfDl^ SoMno: Ap^^ 
J. a Qi98no sm D. BOfgw 
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TtakS 

Part rfeafie-CMvertcr 
M^ftmctkm: Bndoen 
T^pK Wire 

Df^ Iftooediire: T - (Task 2) 

Omimal SoJtettksi: . 
Siadte » Task 1 above, by ^[^yk^ Att 2 (V w/I^ 

qoicUybeiedacedtoMade^fteoomtteMimaftelU&m^ By 

ti»i» &e bmct Ftert opeiM, ^ tbe !»ifs ia tb T^dc^rai^ 

be fuiittk»ii« eacqa the Coovem, wl^ 

at ooe of lis b^NK pm and die Needle-OKiverter wue 

be malfiaKlloidng. 

Fpeqi»ttProbkms: , ^ , . 

• (>yl} Alt Let 2 is not q)plM dsen d» MP wiU mjt be lediHxd as con^ 

as si^ed above. 

• (C and S gioi^) S may not bave mogh ftii^ii»»I know^cl^ to ^y dw 
Ahemate Openm sid h8¥e to start by die Ite Insp^ 

• (C and F giDiqis) Ttese ad»m may bave a baid time imerpieting 

bow to ai^jost die MP) wi die iidbimatk» dwwa die Inqie^ 
enor is to bdieiw ditt die T^^)gi^ Convener is bntoi. 

Ta^6 

Part: VI Switdi 

Maif!iiH:dcBi: TbOJ^WS^TAO 
Type: Swi^ 

Daylftocedoie:T-Cftsk2).dienV-Cnidc3) . . ^. 

OxnoKittoaMalfui^tkm: Sid9ectsaiett^to(k)dieTm)oedi]ie(wbicfadiey 
jus dki in ask 5) and tto do die V i»ooedDie wfa^ win w{»k widi some 

^™fte matfiBi^ioo caosK die T (vahie 1) md V (vali» 2) 
coad]ined (to cieatt a signal «4di vafaw 3 - d» same as d» Si&Paf^s agn^^ 
valse) is die VI switdi. Tims, vben die SS is set to "V^ and bodi d» 
T&ldc^SraidiffiddwV^0oraieon,anSmeaisintbeinc&ttor. Also if die 
swkdies are are s^ in Ois mamer dns dK V^eior is off, dmi a T will 
appear in die ku&sKjr even dioi^ d» VI switch is s» to "M**. 

ppdmal Sotmkin: , ^ u 

Ate seeing d» S ai4 wboi d» Vegetor l»s ^qmed, ti» T, bmb of whi^ 

are impqieciedjle Alt PMh operator (V wm w AI) «Sn nair^ 

incliKb jiist d» VI switch ami its oramecting wires. Aninspect Partof the VI 

switdi wiU diow a malfunctkm to be jseseit in dds pan. 

• (AM) Seff "g s cmiaes mlycts to make vaitens inaccaraie assungytions. and 
d^d»npRiceedwididieiraa9fflsdcwoce(kiresimx»^ Amoogdiese 
invalid assun^tkns are: believing diat d» Solar !^ is die sooree of ^ 
assmmi^ diat die V^etor, wbicb M rediarged 6y die Sdar Pack, dmi 
prododng a "wreog-valned signal^; dunkbig dtat die '3'' diat^ presou ai<»e of 
die VI Swi6:h*s pofts is ''raas^ tte swii^ and nctf ^'teaving^ it 

• (All) If Alt PMh is ncM qraMed or die V^eior is not removed fi^ 
becanse of SOTie inconect i&iction. dien die sut^ 

higher way damgh dus "dif&nlt" c a i yonem . 
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• (C ami F gioi]|is) Tte sidgm ki toe gnH^s do iiot kiKiw wl^ 
tttsma^tasymti^^i^wtSiiae&oskygAm^S» Or 
tbeytmy say that ibiWlSwKt looks ymm$h^ 

• (C Mid Sgiog|>s)S may i»t have cacwgjifunrtk?^ 

Atenaie Operam and wffl have to Mt by tiie Bin la^eM. 

• (C andF gnxips) Sid^ects w^ii^ the ocn^coem infofmate 
time baenscti^ Wi^ to do 0^ how to a(^ MIO wttfa 
shown the bspector. 
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SiMifofd ttelvtrBity/Srttno ft Rtdtr 
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Or. D«¥(d Af^trton 

San Oltfo« « »152HnOO 

Or. JMm D. B»i»tr 

Director of Avtemtioi) Rttttreli 

At Ion Corpofoti^ of kmritB 

209 Msdifon Stroot 

Aloiondria, VA Z23U 

Or. f^ryi S. Stitor 

llovy Ptroonntf H&O Contor 

S«n Di090, CA 92152-6^ 

Or. JofiotH«i 9oron 
M 61omi Avomio 
Bornyii, PA 19912 

Or. IfiM Bojor 
Noil Stop: 10-9 
educational Toatlnt Sorvioo 
Rooodaio Road 
Priii€otofi« NJ 08541 

loo Boltracchi 
tMitod Stotoo r^cfoar 

RogulatDry CoMioolon 
Mathingtofi OC 20555 

Or. Arthor S. BtoiitfOO 
Codo II7I2 

Haval Training SyotMO Contor 
Orlando. Fl 32913-7100 

Ofp Brttco 8loso« 

Dtfonoo HonpoMr Data Contor 

550 Caaino t\ Cotorot 

Sfttto 200 
»tofltorof t CA 93943-^1 

Or* Roboft 6roa4Ji 
Codo 79 

Novat training Sfotomo Contor 

Orlondo, FL W913-7I0O 

Dr. ioHfi $« Brown 

XCR(^ Pilo Alto Roooaroh 

Contf f 
3333 Coyoto Road 
Polo Alto, CA 94W 



Or. ^anno Cappor* Oirootor 
Contor for RooooroH Inta Prootico 
1719 Comtoilovt Aoo^ HM. 
Maaliinfton, OC 20009 

Or. Tyrono Caotaan 
P.O* fox 9129 
MInnoopoHa Ml 

Dr. Rytli M. CHabay 
COCC, Hai^org Hot! 
Cornogio Holloa l^ivorotty 
Pi ttobi»rght PA S5219 

Or. Mioholona Chi 
Laaming R S 0 Cantor 
IMIvoraitf of PIttaburgh 
3939 O'Mara 8traat 
Pi ttabvrgh, PA 152W 

Dr. UilMw Clancoy 
Inotitttto for Roooaroh 

en ioarning 
2550 Hanovor Btroot 
Pale Alto> CA 94304 

Nra« Ola Clarlto 

919 South Goorgo Naaon Drive 

Arllngtonp VA 22204 

Dr. Nonaan Cliff 
Otpartttont of Poyehology 
Univ. of So* California 
tea An^alaa, CA 90^9-^1061 

Dr. Allan Pf. Collina 
Bolt Boranolc S Homan^ Inc. 
10 Moultofl Btr oot 
C«i^rldgo, MA 02238 

Brion Dalimn 

Training Tochnology Bronoh 

3400 TCHW/TTWC 

toMry Af9t CO 9(^-5000 

Morgarot Ooy, tibrorian 
Applied Bcieneo Afsoeiatef 
P.O. 9oK 1072 
9iitlor, PA 16003 
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9tanford Ubivora 



Or. C. H. Ooy ton 
Dopartaont af maanrai^flt 
Siatiaiioa 8 Evaiuaiion 
Col logo of E^oti^ 
Ifoivoralty of Haryl^d 
Col logo Pari, M) 20742 

Dr. Ralph J. DoAyala 
RoaaiiraMntv Statiatiea, 

and Evaluation 
Oonjaiiin Bidg.p te. 4112 
t^ivaraity of Fterylmd 
Coll ago Park, NO 20742 

Soary Oaiacota 
Diroetatir da L' inf or»atiqvo 
Solantiflqua at Tachniq^a 

cms 

I5p Quai Anatola Pranca 
75700 Paria, FRMCE 

Dr. Danloa {^Maroaa 
Payohalo^y INpartnnt 
Bon HA, Vala Station 
Vala i^ivaraity 
f»oi# Havonp CT ^SZO-7447 

IT Ca WIHIM L. Dorrieli 
HQ USAT/MPXA 
Tha Pantagont te. 5C^ 
(teahlngtan, K 20330 

Or. Sharon Oarry 
Florida State IMivaraity 
Depertioont of Payohology 
Tallaheaaoo, FL 32306 

Or. Dattpraaad Divgi 
Center for ffavef Analyf If 
4401 Ford Avanno 
P.O. Box 1S2M 
Aloxandriat VA 22302-020 

Dr. Fr itx Oraogoit 
i^ivaratty of IIHnoio 
Dapartaent of Ptyobolagy 
603 E. Daniel St. 
Cha«paign» IL 61820 
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ty/Groana 8 Radar 



Itefanaa Taohafael 

Infomtian Canter 
Cmmr^n Statiaa, BIdg 5 
AlaRMdrla, ¥A 22314 
(12 Coplaa) 

Or, Thoaaa N. Duffy 
CaaKHiloationa Ooaign 

Cantor, 160 BH 
Carney io-Ha I fan ikiivaraity 
Sahenley P%rk 
Pittabflrfth, PA 15213 

Dr. Stephen Dvnber 
2248 Lind9«iiat Contor 

for MaaaareMnt 
(Mi vara! ty of lova 
love City, lA 52242 

D«-. Satan Eii^reteon 
(Miverelty of Kanaat 
Pay oho logy Oopartjaant 
426 Fraaar 
Uawronca, KB 86045 

ERIC Faoility^Aeqtfioitioni 
4^ Eaot-Noot >h#y., Saitt 1100 
Bothaada, » 20814-4475 

Or. Oabra Evana 

Applied Seience Aaaociatai, Ine. 
P. 0. Box 1072 
Butler, M 18003 

Dr. Jeen^laude Falnagno 
Oopartaont of Payohology 
HoM York IMivaraity 
6 Iteahlfi^ton Plata 
Mow York, M 10M3 

Or. Baatrioe J. Farr 
Arsy Reaaareh Inttitato 
PERl-IC 

5001 Eiaenho%#ar Avenue 
AloMandria* VA 22333 

Dr. Elizabeth Fennaoia 

Currleultttt and Inatraction 
Unlverttty of Hifconoin 
225 North Hi Mo Street 
Madiaon, HI 537W 
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1^. MItliM I FtsiiiiiffM 
NPROC 

Swn Oit^, CA S21SZ-6800 

IN"* J. D. rUtcKar 

Inttittitt for DtftDM Ai>tly«ai 

1001 BtMH-t^ard St. 

D»p»rt«t<it of ^MiMitita 
SoeitI ScUncM 

CUrMMtt CA 91711 
Or. RoNft filaitr 

ft Oivtleimnt Ctnttr 
Univtrtity of Pltlt^f^H 
dsn O'ltera Strtat 

Dr. ^trrla Soil 
AFMRL/NOHJ 

Braaka AFB, TX 78235-9601 

Dr. Bart Grtan 
Jahna l^klfta UDlvaraity 
Dapar ivafit af ^fal^alagy 
Oiarlaa ft 34tfi Straat 
Baltiiaora, MD 2t2t8 

Dr. Jaiita 0* Graano 

School of Education 
Stanford Uiiivaraity 
Rao* 3n 

Stanford, CA 94«» 

Of, Roaal^ IC* (Mtaton 
Univara'ity of Maaaaahuaatta 
laboratory of Paychwaatrle 
9^4 Cvafastiva Raaaareh 
Hilla SotitM, Roo» SS2 
Aflharat, MA 01003 

Dr« CMryf Haaial 
NIK, Coda 711 
Ortando, ri 3gSl3 



Jaoiaa »tert 
Offica of tha Chiaf 
of ttoval Qpo'^otio^a 

Da^trtiwiit of ^ NiYy 
llaahiiiftoni D.C. 203SO**2000 

Dr. Kam Helyoak 
DapartMiit of Payaholo^y 
l^ivaraity of CaMfornIa 
Ua Aagalaa, CA 90W4 

Prof, liiti F . Hornka 
loatityt fur Paycholof ia 
RUTH Aaai^an 
Jaafiaratraaaa t7/l9 
D^IOO AaehoR 

NEST eamm 

fH. Jtttia S. Hotffli 
110 M. Minray Straat 
Fhitadalphia, M I9IM 

Dr. UWMwm l^aM 
C^laf Solantlat 

Brooka ATB, TX 7B295-5«)1 

Dr. Stavan HoAks 
3*104 Edvo. R. 
IMIvaroity of Albarta 
E^Dtoo, Alkarta 
CANADA tSG 2K 

Dr. Earl Hunt 

Dapt. of Payekolo^y, NI-25 
IMivaraity of Maaklnglof? 
Saattta, liA 98195 

Dr» Robart Jaflnarana 
Elaa. aod Coapvtar Eng. Dapt. 
UAlvaralty of Sotith Carat ina 
Colimbia, 8C 2B208 

Dr. Claoda Janvi ar 
l^lvarafta* dti Ovabac a Mantraaf 
P.0» Boa 8MB» aooe: A" 
Nofltraat, (kitbaa H3C 3P8 
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8t«iford IMiaarafty/Sratfio ft Rodor 
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Dr. Boimia £• 
Man 8124 

Oapart»tnt of Coiapytar Saiofica 
Carnagia INMoa tMlvaraity 
Pittabar^t M IS(I3 

Rr. Paul L. Jof^a 

Raaaarab Dlviafon 

Chiaf of Mval Taatiiileal Training 

Building Ea«t-S 

Naval Air Statloif Noaipbia 

RIMIngto^, m »054*505B 

C^. Niohaal Kaplan 
Dff Sea of Baaia Raaaarab 
U.S. iUnay Raaaarch Inatttuta 
SDOI EiaanboMar Avanoa 
Ataaandria, ¥A 22»3-5S00 

Dr. Richard fCarn 
Afiiy Raaaarah Inatltuta 
5001 ElaanhoMor Avanaa 
Alaxandrla, VA 22333 

Dr. Da¥ld Klaraa 

TacKnlcal CoMnmloation Progras 

TiOM. BIdg., 2^ Bonlataal Blvd. 

Unfi^aralty of Hlohlgan 

lUin Arbor, III 48109-2108 

- 'Dr. JaroAy KItpatrlok 
DapartMfit of 

Itethoftotlaa Education 
105 Adarhold Hall 
Unlvaralty of &aorgia 
Athanat ^ ^)B02 

Or. Janat L. Kolodnar 
Storgla Inatlivtd of Taehnology 
^hool of Infonaatlofi 
ft Co«pytar Soionca 
Atlanta, 6A 

Dr. Kannath Kotovaky 
CoMwnlty Call ago of 
Altaghany County 
Rtdga Avanuo 
Plttaburgh, PA 15212 



Dr. Xaltli ICrwaar 
HCI L^, Coda »30 
Iteval Raoaarah Laboratory 
4445 Oaarlook Av antia 
Maabington, DC 20375*5000 

Dr. Banjnin Itelpara 
ikilvaraity of Taaaa at Auatin 
Dapartaani of Coi^tar Ba I anaaa 
Taylor Hall 2«I24 
Avatin, Taxaa 78712 

Dr. Jill Larkin 
Camagia-^IlM Univaraity 
DapartMnt of Payahology' 
Pittabyrgh, PA 15213 

Or* Jia iavin 
l^partmant of 

Edtiaatioaal Payahology 
210 Edoaatton Bonding 
1310 South Sixth Stratt 
Ch«iipaign, 11 61KO-S980 

Dr. Niahaal laifina 
Educational Payahology 
210 Edvaation BIdg. 
Univaralty af Illlnoia 
Champaign, IL S1601 

Dr. Charfaa La««la 
Educational TaatSng Sarviea 
Prinaaton, NJ OKAIHWI 

Library, N. Braaiar 
Bolt, Baranak and NaiMn, tne. 
10 Haul ton Straat 
Canbrldga, HA 02238 

Dr. Narcia C. Linn 
Sraduata School 

of Education, EH8T 
Toinn Hall 

Univarafty af California 
Borkalay, CA ^720 

Dr. Jack Lochhtad 
Uni vara ity of 

Haaaaehuaatta 
Phyaica Dapartoant 
Attharat, NA 01003 
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Or« 6tergt B. Htcraa^f 
Dfptrtiitnt 0i HtaBtfrtiiafit 
Staiutic* I C««lu«iteii 
Coi Ir^a of E4u€att6fi 
Univarftily of Haryiand 
Coifa9« Park, ND 20742 

Or. John H, Haton 
Cantrt for Hatha education 
Hatf^tiialUi Faculty 
O^on Unt vara ity 
^nian Kaynat m7 BM 

Or. Richard E. May#r 
Oapartnaftt of Fay. loloQy 
tin I vara ity of Californta 
SoAta Barbara, CA 93108 

Or. Claraoca C. HcCoraitcic 
HQ, US«PC0H/«On:T 
2500 Groan Bay Road 
North Chicago, 11 600S4 

Or« Oavid Jn HcOvinnofs 
G«llau4ot Unt varsity 
600 f lortda Avtntia, HX. 
Haahinston, OC 20002 

Or» Jofooa HcHiohaal 
Tachiilrai Diractor 
Havy Foraonnal RW> Cantor 
San 0io9o, Cfk mSZ-SBW 

Hr. ^tif ffalncka 
Forovarata Cantor for lodorakah 
Chriftlanahavna Voldgada 8 
1424 Kobonhavft K 

oemARK 

Or- Arthur Mtlaad 
Co«putar Art» and 

Cdu'ration laboratory 
Haw York Univartl ty 
719 Broadway, 12th floor 
H9U York, NY 10OO3 

Or. Vtttor>o Htdoro 

Cfi^-latituto Ta€/)o!o9«a Didatticha 

Via AM Opara Pia U 

GENOVA-ITALIA I6U5 



Dr. Jaaoi) I4i I liian 
Oopartitant of Education 
Robartj Hall 
CornatI Univartity 
Ithaca, Hi 14853 

Dr. Robart NialOYy 
Educational Tooting Service 
Princeton, NJ <K541 

Dr* lintt«a Hontaguo 

NFTOC Coda 13 

San Oiago, CA ^152*68M 

Chair, Dapartaant of Waaponi and 

Syatan Enginoarlng 
U.S» Naval Aeadtaiy 
Annapoiia, MO Zim 

Or. M. Alan Micowandor 
Un I vanity of Oklahoma 
Dopartaont of Paychology 
Nonaan, OK 7^71 

Or. Gary M. Olaon 
Cognitive Sc lance and 

Hachina Intelltgence Lab. 
iMIyaralty of Htchigan 
701 Tappan Str^t 
Ann Arbor, HI 48109-1234 

Office of Neva! Rat^f< ch, 

Coda 1142CS 
80( N. Quincy Strtot 
A : .igton» VA 22217-5000 
(6 Cop too) 

Dr« Judith Uraaenu 
Saoic RoBoareh Office 
Army Roaaarch Inctitoto 
5001 Eiaanhowar Avanuo 
Alonandria, VA 22333 

Dr. J/«oa H« Poltogrino 
OopartBont of Fducation 
Untvarf;ty of CanforntO; 

Santa Barbara 
Santa Barbara, CA 93106 
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Stanford Univartl ty/6r«ano & Radar 



Dr. David N. Parkina 

Project Zero 

Harvard Graduata School 

of Education 
7 Appian May 
Caaibridge, HA 02138 

Or. Nancy M. P%rn 

Maval Education and Training 

PrograiB ^pport Activity 

Code-047 

Building 2435 

Panaaeola, Fl ^509-^000 

Dapt. of Admin ittrativo Sclencoa 

Code 54 
Naval Poatgreduate School 
Hontoray, CA 93943-5026 

Dr. Peter PiroHl 
School of Education 
Univoraity of Californie 
Berkoloy, CA 94720 

Dr. Stovan E. Poltrwck 
Booing Advanced Technology Center 
PO BoK 24348 m/a 7L-64 
Soattio, HA ^124 

Paye Info CD and N 
American Payehologicai Aaaoc. 
12IK) Uhle Street 
Arlington, VA 2^1 

Dr. Hark D* Reckeac 
ACT 

P. 0. Bq% IBB 

louB City, lA 52243 

Dr» Haicolm Rao 
AFHm./W)A 

Brooke AFS, TX 7B23S 

Dr. Fred Raif 
Physicf Department 
Univoraity of California 
Borkolay, CA 94720 

Or. Charloa Raigaluth 
330 Huntington Hal I 
Syracuaa Univoraity 
Syracuae, NY 13244 



Or. Gilbart Ricard 
Hail Stop K02-14 
Gruamn Aircraft Syatama 
Sathpaga, Hf 11787 

Nr. Nilllam A. Rixso 
Coda 71 

Naval Training Sy«tama Cantor 

Orlando, FL 32813 

Or. Nilliam 6« Route 
SaafCh Technology, Inc. 
4725 Peachtrae Cornera Circle 
Suite 2(K) 

Norcrotf , 6A 300%! 

Dr. Fumtko Same J i ma 
Oapartmant of Psychology 
Univoraity of Tenneatae 
31CSI Atittin Paey Bidg. 
KnoRville, TN 37916H)S00 

Dr. Alan H. Cchoanfeld 
Univoraity of California 
Department of Education 
Berkeley, CA 94720 

Or. Miriam Schuatack 
Coda 52 

Navy Poraonnal ^ S D Cantor 
San Diego, CA %l!^-6800 

Dr. Judith N. Segal 
UEJRl 

555 Now Jtraty Ave., HU 
Math ing ton, DC 20208 

Dr. Robert J. Soidel 
US Army Retoorch Inttituta 
5(K>I Eiaonhowor Ave. 
AloKondria, VA 22333 

Dr« loo S. Shu I man 
School of Education 
507 Cores 

Stanford University 
Stanford, CA 94305-3084 

Dr. Randall ^umakor 
Naval Research laboratory 
Code 5510 

4555 Overlook Avenue, S.H* 
Washington, DC 20375-500C 
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Dr. E^rd 8it««r 

use 

Univtrtity of Pltitb^r^li 
39^ O'tart StrMt 

Dr. Htr^rt A. Siiion 
Ptpsrtetnt of Pifolioio^ 
Cai-M9lo-f%ilo<i (Mlvortlty 
Sdkonitf P%rk 
Piltoterfh, PA t52l3 

Or. Alf rt4 f. Sm4« 
Codo 7A 

Ptfotreh §n4 i^volopMnt Oopt. 
Moval Troinifi^ $yftt«« Cootor 
Oriontfot a 32819*7100 

Dr. KotHryA T. S^oHr 
DtpsrtMiit of CofDitivo 
ft lioftflttic 8«ifA«o« 
Son S97S 
8ro«»n iMivarf ity 
PfO¥(4tn«t, RI 02&IZ 

Dr. Mar ion Sttorno 
891 lotornttlofiol 
333 Ra¥on«i#ootf Avt. 
Ibom 8-SI24 
Ntnlo Pork, CA 3#{«5 

Dr. Friodrich Siotfo 
^4o^iiil»tori«m 

dot Vtrtoidlgimg 
PootfMh 
0-5300 BoM) 1 
«CST KfmMfY 

Dr. Sriict 0* Sto inborn 
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